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<160> 42 

<170> FastSEQ for Windows Version 4.0 

<210> 1 

<211> 1332 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic construct based on BoNTA He 



<221> CDS 
<222> (13) 



(1326) 



<400> 1 

gaattcgaaa eg atg cgt ctg ctg tct acc ttc act gaa tac 
Met Arg Leu Leu Ser Thr Phe Thr Glu Tyr 
15 10 



ate aag aac 51 
lie Lys Asn 



ate ate aat acc tec ate ctg aac ctg cgc tac gaa tec aat cac ctg 99 



lie lie Asn Thr Ser lie Leu Asn Leu Arg Tyr Glu Ser Asn His Leu 
15 20 25 

ate gac ctg tct cgc tac get tec aaa ate aac ate ggt tct aaa gtt 147 
lie Asp Leu Ser Arg Tyr Ala Ser Lys lie Asn lie Gly Ser Lys Val 
30 35 40 45 

aac ttc gat ccg ate gac aag aat cag ate cag ctg ttc aat ctg gaa 195 
Asn Phe Asp Pro lie Asp Lys Asn Gin lie Gin Leu Phe Asn Leu Glu 
50 55 60 

tct tec aaa ate gaa gtt ate ctg aag aat get ate gta tac aac tct 243 
Ser Ser Lys lie Glu Val lie Leu Lys Asn Ala lie Val Tyr Asn Ser 
65 70 75 

atg tac gaa aac ttc tec ace tec ttc tgg ate cgt ate ccg aaa tac 291 
Met Tyr Glu Asn Phe Ser Thr Ser Phe Trp lie Arg lie Pro Lys Tyr 
80 85 90 

ttc aac tec ate tct ctg aac aat gaa tac ace ate ate aac tgc atg 339 
Phe Asn Ser lie Ser Leu Asn Asn Glu Tyr Thr lie lie Asn Cys Met 
95 100 105 

gaa aac aat tct ggt tgg aaa gta tct ctg aac tac ggt gaa ate ate 387 
Glu Asn Asn Ser Gly Trp Lys Val Ser Leu Asn Tyr Gly Glu lie lie 
110 115 120 125 

tgg act ctg cag gac act cag gaa ate aaa cag cgt gtt gta ttc aaa 435 
Trp Thr Leu Gin Asp Thr Gin Glu lie Lys Gin Arg Val Val Phe Lys 
130 135 140 

tac tct cag atg ate aac ate tct gac tac ate aat cgc tgg ate ttc 483 
Tyr Ser Gin Met lie Asn lie Ser Asp Tyr lie Asn Arg Trp lie Phe 
145 150 155 

gtt ace ate acc aac aat cgt ctg aat aac tec aaa ate tac ate aac 531 
Val Thr lie Thr Asn Asn Arg Leu Asn Asn Ser Lys lie Tyr lie Asn 
160 165 170 

ggc cgt ctg ate gac cag aaa ccg ate tec aat ctg ggt aac ate cac 579 
Gly Arg Leu lie Asp Gin Lys Pro lie Ser Asn Leu Gly Asn lie His 
175 180 185 

get tct aat aac ate atg ttc aaa ctg gac ggt tgt cgt gac act cac 627 
Ala Ser Asn Asn lie Met Phe Lys Leu Asp Gly Cys Arg Asp Thr His 
190 195 200 205 

cgc tac ate tgg ate aaa tac ttc aat ctg ttc gac aaa gaa ctg aac 675 
Arg Tyr lie Trp lie Lys Tyr Phe Asn Leu Phe Asp Lys Glu Leu Asn 
210 215 220 

gaa aaa gaa ate aaa gac ctg tac gac aac cag tec aat tct ggt ate 723 
Glu Lys Glu He Lys Asp Leu Tyr Asp Asn Gin Ser Asn Ser Gly He 
225 230 235 



ctg aaa gac ttc tgg ggt gac tac ctg cag tac gac aaa ccg tac tac 771 
Leu Lys Asp Phe Trp Gly Asp Tyr Leu Gin Tyr Asp Lys Pro Tyr Tyr 



240 



245 



250 



atg ctg aat ctg tac gat ccg aac aaa tac gtt gac gtc aac aat gta 819 
Met Leu Asn Leu Tyr Asp Pro Asn Lys Tyr Val Asp Val Asn Asn Val 
255 260 265 

ggt ate cgc ggt tac atg tac ctg aaa ggt ccg cgt ggt tct gtt atg 867 
Gly lie Arg Gly Tyr Met Tyr Leu Lys Gly Pro Arg Gly Ser Val Met 
270 275 280 285 

act acc aac ate tac ctg aac tct tec ctg tac cgt ggt acc aaa ttc 915 
Thr Thr Asn lie Tyr Leu Asn Ser Ser Leu Tyr Arg Gly Thr Lys Phe 
290 295 300 

ate ate aag aaa tac gcg tct ggt aac aag gac aat ate gtt cgc aac 963 
lie lie Lys Lys Tyr Ala Ser Gly Asn Lys Asp Asn lie Val Arg Asn 
305 310 315 

aat gat cgt gta tac ate aat gtt gta gtt aag aac aaa gaa tac cgt 1011 
Asn Asp Arg Val Tyr lie Asn Val Val Val Lys Asn Lys Glu Tyr Arg 
320 325 330 

ctg get acc aat get tct cag get ggt gta gaa aag ate ttg tct get 1059 
Leu Ala Thr Asn Ala Ser Gin Ala Gly Val Glu Lys lie Leu Ser Ala 
335 340 345 

ctg gaa ate ccg gac gtt ggt aat ctg tct cag gta gtt gta atg aaa 1107 
Leu Glu lie Pro Asp Val Gly Asn Leu Ser Gin Val Val Val Met Lys 
350 355 360 365 

tec aag aac gac cag ggt ate act aac aaa tgc aaa atg aat ctg cag 1155 
Ser Lys Asn Asp Gin Gly lie Thr Asn Lys Cys Lys Met Asn Leu Gin 
370 375 380 

gac aac aat ggt aac gat ate ggt ttc ate ggt ttc cac cag ttc aac 12 03 
Asp Asn Asn Gly Asn Asp lie Gly Phe lie Gly Phe His Gin Phe Asn 
385 390 395 

aat ate get aaa ctg gtt get tec aac tgg tac aat cgt cag ate gaa 1251 
Asn lie Ala Lys Leu Val Ala Ser Asn Trp Tyr Asn Arg Gin lie Glu 
400 405 410 

cgt tec tct cgc act ctg ggt tgc tct tgg gag ttc ate ccg gtt gat 1299 
Arg Ser Ser Arg Thr Leu Gly Cys Ser Trp Glu Phe lie Pro Val Asp 
415 420 425 



gac ggt tgg ggt gaa cgt ccg ctg taa gaattc 1332 
Asp Gly Trp Gly Glu Arg Pro Leu * 
430 435 



<210> 2 
<211> 437 
<212> PRT 

<213> Artificial Sequence 



<220> 



<223> Encoded polypeptide of a synthetic construct based 
on BoNTA He 



<400> 2 

Met Arg Leu Leu Ser Thr Phe Thr Glu Tyr lie Lys Asn lie lie Asn 

15 10 15 

Thr Ser lie Leu Asn Leu Arg Tyr Glu Ser Asn His Leu lie Asp Leu 

20 25 30 

Ser Arg Tyr Ala Ser Lys lie Asn lie Gly Ser Lys Val Asn Phe Asp 

35 40 45 

Pro lie Asp Lys Asn Gin lie Gin Leu Phe Asn Leu Glu Ser Ser Lys 

50 55 60 

lie Glu Val lie Leu Lys Asn Ala lie Val Tyr Asn Ser Met Tyr Glu 
65 70 75 80 

Asn Phe Ser Thr Ser Phe Trp lie Arg lie Pro Lys Tyr Phe Asn Ser 

85 90 95 

lie Ser Leu Asn Asn Glu Tyr Thr lie lie Asn Cys Met Glu Asn Asn 

100 105 110 

Ser Gly Trp Lys Val Ser Leu Asn Tyr Gly Glu lie lie Trp Thr Leu 

115 120 125 

Gin Asp Thr Gin Glu lie Lys Gin Arg Val Val Phe Lys Tyr Ser Gin 

130 135 140 

Met lie Asn lie Ser Asp Tyr lie Asn Arg Trp lie Phe Val Thr lie 
145 150 155 160 

Thr Asn Asn Arg Leu Asn Asn Ser Lys lie Tyr lie Asn Gly Arg Leu 

165 170 175 

lie Asp Gin Lys Pro lie Ser Asn Leu Gly Asn lie His Ala Ser Asn 

180 185 190 

Asn lie Met Phe Lys Leu Asp Gly Cys Arg Asp Thr His Arg Tyr lie 

195 200 205 

Trp lie Lys Tyr Phe Asn Leu Phe Asp Lys Glu Leu Asn Glu Lys Glu 

210 215 220 

lie Lys Asp Leu Tyr Asp Asn Gin Ser Asn Ser Gly lie Leu Lys Asp 
225 230 235 240 

Phe Trp Gly Asp Tyr Leu Gin Tyr Asp Lys Pro Tyr Tyr Met Leu Asn 

245 250 255 

Leu Tyr Asp Pro Asn Lys Tyr Val Asp Val Asn Asn Val Gly lie Arg 

260 265 270 

Gly Tyr Met Tyr Leu Lys Gly Pro Arg Gly Ser Val Met Thr Thr Asn 

275 280 285 

lie Tyr Leu Asn Ser Ser Leu Tyr Arg Gly Thr Lys Phe lie lie Lys 

290 295 300 

Lys Tyr Ala Ser Gly Asn Lys Asp Asn lie Val Arg Asn Asn Asp Arg 
305 310 315 320 

Val Tyr lie Asn Val Val Val Lys Asn Lys Glu Tyr Arg Leu Ala Thr 

325 330 335 

Asn Ala Ser Gin Ala Gly Val Glu Lys lie Leu Ser Ala Leu Glu lie 

340 345 350 

Pro Asp Val Gly Asn Leu Ser Gin Val Val Val Met Lys Ser Lys Asn 

355 360 365 

Asp Gin Gly lie Thr Asn Lys Cys Lys Met Asn Leu Gin Asp Asn Asn 

370 375 380 

Gly Asn Asp lie Gly Phe lie Gly Phe His Gin Phe Asn Asn lie Ala 
385 390 395 400 

Lys Leu Val Ala Ser Asn Trp Tyr Asn Arg Gin lie Glu Arg Ser Ser 

405 410 415 

Arg Thr Leu Gly Cys Ser Trp Glu Phe lie Pro Val Asp Asp Gly Trp 



420 

Gly Glu Arg Pro Leu 
435 



425 



430 



<210> 3 
<211> 1323 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic construct based on BoNTA He 
<221> CDS 

<222> (13) . . . (1314) 
<400> 3 

gaattcgaaa eg atg tct acc ttc act gaa tac ate aag aac ate ate aat 51 
Met Ser Thr Phe Thr Glu Tyr lie Lys Asn lie lie Asn 
15 10 

acc tec ate ctg aac ctg cgc tac gaa tec aat cac ctg ate gac ctg 99 
Thr Ser lie Leu Asn Leu Arg Tyr Glu Ser Asn His Leu lie Asp Leu 
15 20 25 

tct cgc tac get tec aaa ate aac ate ggt tct aaa gtt aac ttc gat 147 
Ser Arg Tyr Ala Ser Lys lie Asn lie Gly Ser Lys Val Asn Phe Asp 
30 35 40 45 

ccg ate gac aag aat cag ate cag ctg ttc aat ctg gaa tct tec aaa 195 
Pro lie Asp Lys Asn Gin lie Gin Leu Phe Asn Leu Glu Ser Ser Lys 
50 55 60 

ate gaa gtt ate ctg aag aat get ate gta tac aac tct atg tac gaa 243 
lie Glu Val lie Leu Lys Asn Ala lie Val Tyr Asn Ser Met Tyr Glu 
65 70 75 

aac ttc tec acc tec ttc tgg ate cgt ate ccg aaa tac ttc aac tec 291 
Asn Phe Ser Thr Ser Phe Trp lie Arg lie Pro Lys Tyr Phe Asn Ser 
80 85 90 

ate tct ctg aac aat gaa tac acc ate ate aac tgc atg gaa aac aat 33 9 
lie Ser Leu Asn Asn Glu Tyr Thr lie lie Asn Cys Met Glu Asn Asn 
95 100 105 

tct ggt tgg aaa gta tct ctg aac tac ggt gaa ate ate tgg act ctg 3 87 
Ser Gly Trp Lys Val Ser Leu Asn Tyr Gly Glu lie lie Trp Thr Leu 
110 115 120 125 

cag gac act cag gaa ate aaa cag cgt gtt gta ttc aaa tac tct cag 435 
Gin Asp Thr Gin Glu lie Lys Gin Arg Val Val Phe Lys Tyr Ser Gin 
130 135 140 



atg ate aac ate tct gac tac ate aat cgc tgg ate ttc gtt acc ate 
Met lie Asn He Ser Asp Tyr He Asn Arg Trp He Phe Val Thr He 
145 150 155 



483 



acc aac aat cgt ctg aat aac tec aaa ate tac ate aac ggc cgt ctg 531 

Thr Asn Asn Arg Leu Asn Asn Ser Lys He Tyr He Asn Gly Arg Leu 

160 165 170 

ate gac cag aaa ccg ate tec aat ctg ggt aac ate cac get tct aat 579 

He Asp Gin Lys Pro He Ser Asn Leu Gly Asn He His Ala Ser Asn 

175 180 185 

aac ate atg ttc aaa ctg gac ggt tgt cgt gac act cac cgc tac ate 627 

Asn He Met Phe Lys Leu Asp Gly Cys Arg Asp Thr His Arg Tyr He 

190 195 200 205 

tgg ate aaa tac ttc aat ctg ttc gac aaa gaa ctg aac gaa aaa gaa 675 

Trp lie Lys Tyr Phe Asn Leu Phe Asp Lys Glu Leu Asn Glu Lys Glu 

210 215 220 

ate aaa gac ctg tac gac aac cag tec aat tct ggt ate ctg aaa gac 723 

He Lys Asp Leu Tyr Asp Asn Gin Ser Asn Ser Gly He Leu Lys Asp 

225 230 235 

ttc tgg ggt gac tac ctg cag tac gac aaa ccg tac tac atg ctg aat 771 

Phe Trp Gly Asp Tyr Leu Gin Tyr Asp Lys Pro Tyr Tyr Met Leu Asn 

240 245 250 

ctg tac gat ccg aac aaa tac gtt gac gtc aac aat gta ggt ate cgc 819 

Leu Tyr Asp Pro Asn Lys Tyr Val Asp Val Asn Asn Val Gly He Arg 

255 260 265 

ggt tac atg tac ctg aaa ggt ccg cgt ggt tct gtt atg act acc aac 867 

Gly Tyr Met Tyr Leu Lys Gly Pro Arg Gly Ser Val Met Thr Thr Asn 

270 275 280 285 

ate tac ctg aac tct tec ctg tac cgt ggt acc aaa ttc ate ate aag 915 

He Tyr Leu Asn Ser Ser Leu Tyr Arg Gly Thr Lys Phe He He Lys 

290 295 300 

aaa tac gcg tct ggt aac aag gac aat ate gtt cgc aac aat gat cgt 963 

Lys Tyr Ala Ser Gly Asn Lys Asp Asn He Val Arg Asn Asn Asp Arg 

305 310 315 

gta tac ate aat gtt gta gtt aag aac aaa gaa tac cgt ctg get acc 1011 

Val Tyr He Asn Val Val Val Lys Asn Lys Glu Tyr Arg Leu Ala Thr 

320 325 330 

aat get tct cag get ggt gta gaa aag ate ttg tct get ctg gaa ate 1059 

Asn Ala Ser Gin Ala Gly Val Glu Lys He Leu Ser Ala Leu Glu He 

335 340 345 

ccg gac gtt ggt aat ctg tct cag gta gtt gta atg aaa tec aag aac 1107 

Pro Asp Val Gly Asn Leu Ser Gin Val Val Val Met Lys Ser Lys Asn 

350 355 360 365 

gac cag ggt ate act aac aaa tgc aaa atg aat ctg cag gac aac aat 1155 

Asp Gin Gly He Thr Asn Lys Cys Lys Met Asn Leu Gin Asp Asn Asn 

370 375 380 

ggt aac gat ate ggt ttc ate ggt ttc cac cag ttc aac aat ate get 1203 



Gly Asn Asp lie Gly 
385 

aaa ctg gtt get tec 
Lys Leu Val Ala Ser 
400 

cgc act ctg ggt tgc 
Arg Thr Leu Gly Cys 
415 

ggt gaa cgt ccg ctg 
Gly Glu Arg Pro Leu 
430 



Phe lie Gly Phe His Gin 
390 

aac tgg tac aat cgt cag 
Asn Trp Tyr Asn Arg Gin 
405 

tct tgg gag ttc ate ccg 
Ser Trp Glu Phe lie Pro 
420 

taagaattc 



Phe Asn Asn lie Ala 
395 

ate gaa cgt tec tct 1251 
lie Glu Arg Ser Ser 
410 

gtt gat gac ggt tgg 1299 

Val Asp Asp Gly Trp 

425 

1323 



<210> 4 

<211> 434 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Encoded polypeptide of a synthetic construct based 
on BoNTA He 



<400> 4 



(y 



Met 


Ser 


Thr 


Phe 


Thr 


Glu 


Tyr 


He 


Lys 


Asn 


He 


He 


Asn 


Thr 


Ser 


He 


1 








5 










10 










15 




Leu 


Asn 


Leu 


Arg 


Tyr 


Glu 


Ser 


Asn 


His 


Leu 


He 


Asp 


Leu 


Ser 


Arg 


Tyr 








20 










25 










30 






Ala 


Ser 


Lys 


He 


Asn 


He 


Gly 


Ser 


Lys 


Val 


Asn 


Phe 


Asp 


Pro 


He 


Asp 






35 










40 










45 








Lys 


Asn 


Gin 


He 


Gin 


Leu 


Phe 


Asn 


Leu 


Glu 


Ser 


Ser 


Lys 


He 


Glu 


Val 




50 










55 










60 










He 


Leu 


Lys 


Asn 


Ala 


He 


Val 


Tyr 


Asn 


Ser 


Met 


Tyr 


Glu 


Asn 


Phe 


Ser 


65 










70 










75 










80 


Thr 


Ser 


Phe 


Trp 


He 


Arg 


He 


Pro 


Lys 


Tyr 


Phe 


Asn 


Ser 


He 


Ser 


Leu 










85 










90 










95 




Asn 


Asn 


Glu 


Tyr 


Thr 


lie 


He 


Asn 


Cys 


Met 


Glu 


Asn 


Asn 


Ser 


Gly 


Trp 








100 










105 










110 






Lys 


Val 


Ser 


Leu 


Asn 


Tyr 


Gly 


Glu 


He 


He 


Trp 


Thr 


Leu 


Gin 


Asp 


Thr 






115 










120 










125 








Gin 


Glu 


He 


Lys 


Gin 


Arg 


Val 


Val 


Phe 


Lys 


Tyr 


Ser 


Gin 


Met 


He 


Asn 




130 










135 










140 










He 


Ser 


Asp 


Tyr 


He 


Asn 


Arg 


Trp 


He 


Phe 


Val 


Thr 


He 


Thr 


Asn 


Asn 


145 










150 










155 










160 


Arg 


Leu 


Asn 


Asn 


Ser 


Lys 


He 


Tyr 


He 


Asn 


Gly 


Arg 


Leu 


He 


Asp 


Gin 










165 










170 










175 




Lys 


Pro 


He 


Ser 


Asn 


Leu 


Gly 


Asn 


He 


His 


Ala 


Ser 


Asn 


Asn 


He 


Met 








180 










185 










190 






Phe 


Lys 


Leu 


Asp 


Gly 


Cys 


Arg 


Asp 


Thr 


His 


Arg 


Tyr 


He 


Trp 


He 


Lys 






195 










200 










205 








Tyr 


Phe 


Asn 


Leu 


Phe 


Asp 


Lys 


Glu 


Leu 


Asn 


Glu 


Lys 


Glu 


He 


Lys 


Asp 




210 










215 










220 










Leu 


Tyr 


Asp 


Asn 


Gin 


Ser 


Asn 


Ser 


Gly 


He 


Leu 


Lys 


Asp 


Phe 


Trp 


Gly 


225 










230 










235 










240 


Asp 


Tyr 


Leu 


Gin 


Tyr 


Asp 


Lys 


Pro 


Tyr 


Tyr 


Met 


Leu 


Asn 


Leu 


Tyr 


Asp 



Pro Asn Lys Tyr 
260 

Tyr Leu Lys Gly 
275 

Asn Ser Ser Leu 
290 

Ser Gly Asn Lys 
305 

Asn Val Val Val 

Gin Ala Gly Val 
340 

Gly Asn Leu Ser 
355 

lie Thr Asn Lys 
370 

He Gly Phe He 
385 

Ala Ser Asn Trp 

Gly Cys Ser Trp 
420 

Pro Leu 



245 

Val Asp Val Asn 

Pro Arg Gly Ser 
280 

Tyr Arg Gly Thr 
295 

Asp Asn He Val 
310 

Lys Asn Lys Glu 
325 

Glu Lys He Leu 

Gin Val Val Val 
360 

Cys Lys Met Asn 
375 

Gly Phe His Gin 
390 

Tyr Asn Arg Gin 
405 

Glu Phe He Pro 



250 

Asn Val Gly He 
265 

Val Met Thr Thr 

Lys Phe He He 
300 

Arg Asn Asn Asp 
315 

Tyr Arg Leu Ala 
330 

Ser Ala Leu Glu 
345 

Met Lys Ser Lys 

Leu Gin Asp Asn 
380 

Phe Asn Asn He 
395 

He Glu Arg Ser 
410 

Val Asp Asp Gly 
425 



255 

Arg Gly Tyr Met 
270 

Asn He Tyr Leu 
285 

Lys Lys Tyr Ala 

Arg Val Tyr He 
320 

Thr Asn Ala Ser 
335 

He Pro Asp Val 
350 

Asn Asp Gin Gly 
365 

Asn Gly Asn Asp 

Ala Lys Leu Val 
400 

Ser Arg Thr Leu 
415 

Trp Gly Glu Arg 
430 



<210> 5 
<211> 1326 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic construct based on BoNTA He 
<221> CDS 

<222> (13) . . . (1317) 
<400> 5 

gaattcgaaa eg atg gec tct acc ttc act gaa tac ate aag aac ate ate 51 
Met Ala Ser Thr Phe Thr Glu Tyr He Lys Asn He He 
15 10 

aat acc tec ate ctg aac ctg cgc tac gaa tec aat cac ctg ate gac 99 
Asn Thr Ser He Leu Asn Leu Arg Tyr Glu Ser Asn His Leu He Asp 
15 20 25 

ctg tct cgc tac get tec aaa ate aac ate ggt tct aaa gtt aac ttc 147 
Leu Ser Arg Tyr Ala Ser Lys He Asn He Gly Ser Lys Val Asn Phe 
30 35 40 45 

gat ccg ate gac aag aat cag ate cag ctg ttc aat ctg gaa tct tec 195 
Asp Pro He Asp Lys Asn Gin He Gin Leu Phe Asn Leu Glu Ser Ser 
50 55 60 



aaa ate gaa gtt ate ctg aag aat get ate gta tac aac tct atg tac 243 
Lys He Glu Val He Leu Lys Asn Ala He Val Tyr Asn Ser Met Tyr 



65 



70 



75 



gaa aac ttc tec acc tec ttc tgg ate cgt ate ccg aaa tac ttc aac 291 

Glu Asn Phe Ser Thr Ser Phe Trp lie Arg lie Pro Lys Tyr Phe Asn 

80 85 90 

tec ate tct ctg aac aat gaa tac acc ate ate aac tgc atg gaa aac 339 

Ser lie Ser Leu Asn Asn Glu Tyr Thr lie lie Asn Cys Met Glu Asn 

95 100 105 

aat tct ggt tgg aaa gta tct ctg aac tac ggt gaa ate ate tgg act 387 

Asn Ser Gly Trp Lys Val Ser Leu Asn Tyr Gly Glu lie lie Trp Thr 

110 115 120 125 

ctg cag gac act cag gaa ate aaa cag cgt gtt gta ttc aaa tac tct 435 

Leu Gin Asp Thr Gin Glu lie Lys Gin Arg Val Val Phe Lys Tyr Ser 

130 135 140 

cag atg ate aac ate tct gac tac ate aat cgc tgg ate ttc gtt acc 483 

Gin Met lie Asn lie Ser Asp Tyr lie Asn Arg Trp lie Phe Val Thr 

145 150 155 

ate acc aac aat cgt ctg aat aac tec aaa ate tac ate aac ggc cgt 531 

lie Thr Asn Asn Arg Leu Asn Asn Ser Lys lie Tyr lie Asn Gly Arg 

160 165 170 

ctg ate gac cag aaa ccg ate tec aat ctg ggt aac ate cac get tct 579 

Leu lie Asp Gin Lys Pro lie Ser Asn Leu Gly Asn lie His Ala Ser 

175 180 185 

aat aac ate atg ttc aaa ctg gac ggt tgt cgt gac act cac cgc tac 627 

Asn Asn lie Met Phe Lys Leu Asp Gly Cys Arg Asp Thr His Arg Tyr 

190 195 200 205 

ate tgg ate aaa tac ttc aat ctg ttc gac aaa gaa ctg aac gaa aaa 675 

He Trp He Lys Tyr Phe Asn Leu Phe Asp Lys Glu Leu Asn Glu Lys 

210 215 220 

gaa ate aaa gac ctg tac gac aac cag tec aat tct ggt ate ctg aaa 723 

Glu He Lys Asp Leu Tyr Asp Asn Gin Ser Asn Ser Gly He Leu Lys 

225 230 235 

gac ttc tgg ggt gac tac ctg cag tac gac aaa ccg tac tac atg ctg 771 

Asp Phe Trp Gly Asp Tyr Leu Gin Tyr Asp Lys Pro Tyr Tyr Met Leu 

240 245 250 

aat ctg tac gat ccg aac aaa tac gtt gac gtc aac aat gta ggt ate 819 

Asn Leu Tyr Asp Pro Asn Lys Tyr Val Asp Val Asn Asn Val Gly He 

255 260 265 

cgc ggt tac atg tac ctg aaa ggt ccg cgt ggt tct gtt atg act acc 867 

Arg Gly Tyr Met Tyr Leu Lys Gly Pro Arg Gly Ser Val Met Thr Thr 

270 275 280 285 

aac ate tac ctg aac tct tec ctg tac cgt ggt acc aaa ttc ate ate 915 

Asn He Tyr Leu Asn Ser Ser Leu Tyr Arg Gly Thr Lys Phe He He 

290 295 300 



aag aaa tac gcg tct ggt aac aag gac aat ate gtt cgc aac aat gat 963 
Lys Lys Tyr Ala Ser Gly Asn Lys Asp Asn lie Val Arg Asn Asn Asp 
305 310 315 



cgt gta tac ate aat gtt gta gtt aag aac aaa gaa tac cgt ctg get 1011 
Arg Val Tyr lie Asn Val Val Val Lys Asn Lys Glu Tyr Arg Leu Ala 
320 325 330 

acc aat get tct cag get ggt gta gaa aag ate ttg tct get ctg gaa 1059 
Thr Asn Ala Ser Gin Ala Gly Val Glu Lys lie Leu Ser Ala Leu Glu 
335 340 345 

ate ccg gac gtt ggt aat ctg tct cag gta gtt gta atg aaa tec aag 1107 
lie Pro Asp Val Gly Asn Leu Ser Gin Val Val Val Met Lys Ser Lys 
350 355 360 365 

aac gac cag ggt ate act aac aaa tgc aaa atg aat ctg cag gac aac 1155 
Asn Asp Gin Gly lie Thr Asn Lys Cys Lys Met Asn Leu Gin Asp Asn 
370 375 380 

aa t ggt aac gat ate ggt ttc ate ggt ttc cac cag ttc aac aat ate 1203 
Asn Gly Asn Asp lie Gly Phe lie Gly Phe His Gin Phe Asn Asn lie 
385 390 395 

get aaa ctg gtt get tec aac tgg tac aat cgt cag ate gaa cgt tec 1251 
Ala Lys Leu Val Ala Ser Asn Trp Tyr Asn Arg Gin lie Glu Arg Ser 
400 405 410 

tct cgc act ctg ggt tgc tct tgg gag ttc ate ccg gtt gat gac ggt 12 99 
Ser Arg Thr Leu Gly Cys Ser Trp Glu Phe lie Pro Val Asp Asp Gly 
415 420 425 

tgg ggt gaa cgt ccg ctg taagaattc 1326 
Trp Gly Glu Arg Pro Leu 
430 435 



<210> 6 
<211> 435 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Encoded polypeptide of a synthetic construct based 
on BoNTA He 

<400> 6 

Met Ala Ser Thr Phe Thr Glu Tyr lie Lys Asn lie lie Asn Thr Ser 

15 10 15 

lie Leu Asn Leu Arg Tyr Glu Ser Asn His Leu lie Asp Leu Ser Arg 

20 25 30 

Tyr Ala Ser Lys lie Asn lie Gly Ser Lys Val Asn Phe Asp Pro lie 

35 40 45 

Asp Lys Asn Gin lie Gin Leu Phe Asn Leu Glu Ser Ser Lys lie Glu 

50 55 60 

Val lie Leu Lys Asn Ala lie Val Tyr Asn Ser Met Tyr Glu Asn Phe 
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7 0 










75 










80 


Ser 


Thr 


Ser 


Phe 


ir 


He 


Ara 


He 


Pro 


Lys 


Tvr 


Phe 


Asn 


Ser 


He 


Ser 










85 










90 










95 




Leu 


Asn 


Asn 


Glu 


Tvr 
y 


Thr 


He 


He 


Asn 


Cvs 


Met 


Glu 


Asn 


Asn 


Ser 


Glv 








100 










105 










110 






Tro 


Lys 


Val 


Ser 


Leu 


Asn 


Tvr 
y 


Gly Glu 


He 


He 


TrD 


Thr 


Leu 


Gin 


Asp 






1 1 c 
11 J 










120 










J. Z. J 








Thr 


Gin 


Glu 


He 


Lys 


Gin 


Arg 


Val 


Val 


Phe 


Lys 


Tvr 


Ser 


Gin 


Met 


He 




j- j \j 










J- O J 










14 0 










Asn 


lie 


Ser 


Asp 


Tvr 
y 


He 


Asn 


Arg 


Trp 


He 


Phe 


Val 


Thr 


He 


Thr 


Asn 


145 










150 










155 










160 


Asn 


Arg 


Leu 


Asn 


Asn 


Ser 


Lys 


He 


Tyr 


He 


Asn 


Glv 


Arg 


Leu 


He 


Asp 










165 










170 










175 




Gin 


Lys 


Pro 


He 


Ser 


Asn 


Leu 


Gly Asn 


He 


His 


Ala 


Ser 


Asn 


Asn 


He 








180 










185 










190 






Met 


Phe 


Lys 


Leu 


Asp 


Glv 


Cys 


Arg 


Asp 


Thr 


His 


Arg 


Tvr 

JL 


He 


TrD 


He 






iy j 










200 










2 05 








Lys 


Tyr 


Phe 


Asn 


Leu 


Phe 


Asp 


Lys 


Glu 


Leu 


Asn 


Glu 


Lys 


Glu 


He 


Lys 




210 










9 1 R 
^ i j 










7 7 0 

£i £t \J 










Asp 


Leu 


Tvr 

y 


Asp 


Asn 


Gin 


Ser 


Asn 


Ser 


Gly 


He 


Leu 


Lys 


Asp 


Phe 


Tm 

XT 


225 










2 3 0 










OK 

O J 










24 0 


Gly Asp 


Tvr 


Leu 


Gin 


Tvr 
y 


Asp 


Lys 


Pro 


Tvr 

y 


Tvr 
y 


Met 


Leu 


Asn 


Leu 


Tvr 
y 










24 5 










250 










£t J 




Asp 


Pro 


Asn 


Lys 


Tvr 


Val 


Asp 


Val 


Asn 


Asn 


Val 


Glv 


He 


Arcr 


Glv 


Tvr 

y 








2 60 










265 










2 7 0 






Met 


Tyr 


Leu 


Lys 


Glv 


Pro 


Arg 


Gly 


Ser 


Val 


Met 


Thr 


Thr 


Asn 


He 


Tvr 
y 






275 










280 










2 85 








Leu 


Asn 


Ser 


Ser 


Leu 


Tvr 

y 




Gly Thr 


Lys 


Phe 


He 


He 


Lys 


Lys 


Tvr 




290 










J7 _l 










-inn 










Ala 


Ser 


Gly 


Asn 


Lys 


Asp 


Asn 


He 


Val 


Arg 


Asn 


Asn 


Asp 


Arcr 


Val 


Tvr 


305 










Tin 

J X \J 










j j. j 










■Jon 

J Z. VJ 


He 


Asn 


Val 


Val 


Val 


Lys 


Asn 


Lys 


Glu 


y 


Arg 


Leu 


Ala 


Thr 


Asn 


Ala 










J J 










~K ~K 0 

J J w 










o o c 
j JJ 




Ser 


Gin 


Ala 


Gly 


Val 


Glu 


Lys 


He 


Leu 


Ser 


Ala 


Leu 


U1U 


Tip 


Pro 










34 0 










345 










J O \J 






Val 


Gly 


Asn 


Leu 


Ser 


Gin 


Val 


Val 


Val 


Met 


Lys 


Ser 


Lys 


Asn 


Asp 


Gin 






3 55 










360 










J O J 








Gly 


He 


Thr 


Asn 


Lvs 


Cvs 


Lvs 


Met 


Asn 


Leu 


Gin 


Asp 


Asn 


Asn 


Glv 


Asn 




370 










375 










380 










Asp 


He 


Gly 


Phe 


He 


Gly 


Phe 


His 


Gin 


Phe 


Asn 


Asn 


He 


Ala 


Lys 


Leu 


385 










390 










395 










400 


Val 


Ala 


Ser 


Asn 


Trp 


Tyr 


Asn 


Arg 


Gin 


He 


Glu 


Arg 


Ser 


Ser 


Arg 


Thr 










405 










410 










415 




Leu Gly 


Cys 


Ser 


Trp 


Glu 


Phe 


He 


Pro 


Val 


Asp 


Asp 


Gly 


Trp 


Gly 


Glu 



420 425 430 



Arg Pro Leu 
435 



<210> 7 
<211> 1341 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic construct based on BoNTA He 



<221> CDS 

<222> (10) . . . (1329) 



<400> 7 

gaattcacg atg gcc aac aaa tac aat tec gaa ate ctg aac aat ate ate 51 
Met Ala Asn Lys Tyr Asn Ser Glu lie Leu Asn Asn lie lie 
15 10 

ctg aac ctg cgt tac aaa gac aac aat ctg ate gat ctg tct ggt tac 99 

Leu Asn Leu Arg Tyr Lys Asp Asn Asn Leu lie Asp Leu Ser Gly Tyr 

15 20 25 30 

ggt get aaa gtt gaa gta tac gac ggt gtt gaa ctg aat gac aag aac 147 

Gly Ala Lys Val Glu Val Tyr Asp Gly Val Glu Leu Asn Asp Lys Asn 

35 40 45 

cag ttc aaa ctg acc tct tec get aac tct aag ate cgt gtt act cag 195 

Gin Phe Lys Leu Thr Ser Ser Ala Asn Ser Lys lie Arg Val Thr Gin 
50 55 60 

aat cag aac ate ate ttc aac tec gta ttc ctg gac ttc tct gtt tec 243 

Asn Gin Asn lie lie Phe Asn Ser Val Phe Leu Asp Phe Ser Val Ser 
65 70 75 

ttc tgg ate cgt ate ccg aaa tac aag aac gac ggt ate cag aat tac 2 91 

Phe Trp lie Arg lie Pro Lys Tyr Lys Asn Asp Gly lie Gin Asn Tyr 
80 85 90 

ate cac aat gaa tac acc ate ate aac tgc atg aag aat aac tct ggt 339 

lie His Asn Glu Tyr Thr lie lie Asn Cys Met Lys Asn Asn Ser Gly 

95 100 105 110 

tgg aag ate tec ate cgc ggt aac cgt ate ate tgg act ctg ate gat 387 

Trp Lys lie Ser lie Arg Gly Asn Arg lie lie Trp Thr Leu lie Asp 

115 120 125 

ate aac ggt aag acc aaa tct gta ttc ttc gaa tac aac ate cgt gaa 435 

lie Asn Gly Lys Thr Lys Ser Val Phe Phe Glu Tyr Asn lie Arg Glu 
130 135 140 

gac ate tct gaa tac ate aat cgc tgg ttc ttc gtt acc ate acc aat 483 

Asp lie Ser Glu Tyr lie Asn Arg Trp Phe Phe Val Thr lie Thr Asn 
145 150 155 

aac ctg aac aat get aaa ate tac ate aac ggt aaa ctg gaa tct aat 531 

Asn Leu Asn Asn Ala Lys lie Tyr lie Asn Gly Lys Leu Glu Ser Asn 
160 165 170 

acc gac ate aaa gac ate cgt gaa gtt ate get aac ggt gaa ate ate 579 

Thr Asp lie Lys Asp lie Arg Glu Val lie Ala Asn Gly Glu lie lie 

175 180 185 190 

ttc aaa ctg gac ggt gac ate gat cgt acc cag ttc ate tgg atg aaa 627 

Phe Lys Leu Asp Gly Asp lie Asp Arg Thr Gin Phe lie Trp Met Lys 

195 200 205 



tac ttc tec ate ttc aac acc gaa ctg tct cag tec aat ate gaa gaa 



675 



Tyr Phe Ser lie Phe Asn Thr Glu Leu Ser Gin Ser Asn lie Glu Glu 
210 215 220 



egg tac aag ate cag tct tac tec gaa tac ctg aaa gac ttc tgg ggt 723 
Arg Tyr Lys lie Gin Ser Tyr Ser Glu Tyr Leu Lys Asp Phe Trp Gly 
225 230 235 

aat ccg ctg atg tac aac aaa gaa tac tat atg ttc aat get ggt aac 771 
Asn Pro Leu Met Tyr Asn Lys Glu Tyr Tyr Met Phe Asn Ala Gly Asn 
240 245 250 

aag aac tct tac ate aaa ctg aag aaa gac tct ccg gtt ggt gaa ate 819 
Lys Asn Ser Tyr lie Lys Leu Lys Lys Asp Ser Pro Val Gly Glu lie 
255 260 265 270 

ctg act cgt tec aaa tac aac cag aac tct aaa tac ate aac tac cgc 867 
Leu Thr Arg Ser Lys Tyr Asn Gin Asn Ser Lys Tyr lie Asn Tyr Arg 
275 280 285 

gac ctg tac ate ggt gaa aag ttc ate ate cgt cgc aaa tct aac tct 915 
Asp Leu Tyr lie Gly Glu Lys Phe lie lie Arg Arg Lys Ser Asn Ser 
290 295 300 

cag tec ate aat gat gac ate gta cgt aaa gaa gac tac ate tac ctg 963 
Gin Ser lie Asn Asp Asp lie Val Arg Lys Glu Asp Tyr lie Tyr Leu 
305 310 315 

gac ttc ttc aac ctg aat cag gaa tgg cgt gta tac ace tac aag tac 1011 
Asp Phe Phe Asn Leu Asn Gin Glu Trp Arg Val Tyr Thr Tyr Lys Tyr 
320 325 330 

ttc aag aaa gaa gaa gaa aag ctt ttc ctg get ccg ate tct gat tec 1059 
Phe Lys Lys Glu Glu Glu Lys Leu Phe Leu Ala Pro lie Ser Asp Ser 
335 340 345 350 

gac gaa etc tac aac ace ate cag ate aaa gaa tac gac gaa cag ccg 1107 
Asp Glu Leu Tyr Asn Thr lie Gin lie Lys Glu Tyr Asp Glu Gin Pro 
355 360 365 

acc tac tct tgc cag ctg ctg ttc aag aaa gat gaa gaa tct act gac 1155 
Thr Tyr Ser Cys Gin Leu Leu Phe Lys Lys Asp Glu Glu Ser Thr Asp 
370 375 380 

gaa ate ggt ctg ate ggt ate cac cgt ttc tac gaa tct ggt ate gta 1203 
Glu lie Gly Leu He Gly He His Arg Phe Tyr Glu Ser Gly He Val 
385 390 395 

ttc gaa gaa tac aaa gac tac ttc tgc ate tec aaa tgg tac ctg aag 1251 
Phe Glu Glu Tyr Lys Asp Tyr Phe Cys He Ser Lys Trp Tyr Leu Lys 
400 405 410 

gaa gtt aaa cgc aaa ccg tac aac ctg aaa ctg ggt tgc aat tgg cag 12 99 
Glu Val Lys Arg Lys Pro Tyr Asn Leu Lys Leu Gly Cys Asn Trp Gin 
415 420 425 430 

ttc ate ccg aaa gac gaa ggt tgg acc gaa tagtaagaat tc 1341 
Phe He Pro Lys Asp Glu Gly Trp Thr Glu 



435 



440 



<210> 8 

<211> 440 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Encoded polypeptide of a synthetic construct based 
on BoNTB He 



<400> 8 

Met Ala Asn Lys 
1 

Leu Arg Tyr Lys 
20 

Lys Val Glu Val 
35 

Lys Leu Thr Ser 
50 

Asn lie lie Phe 
65 

lie Arg lie Pro 

Asn Glu Tyr Thr 
100 

lie Ser lie Arg 
115 

Gly Lys Thr Lys 
130 

Ser Glu Tyr lie 
145 

Asn Asn Ala Lys 

lie Lys Asp lie 
180 

Leu Asp Gly Asp 
195 

Ser lie Phe Asn 
210 

Lys lie Gin Ser 
225 

Leu Met Tyr Asn 

Ser Tyr lie Lys 
260 

Arg Ser Lys Tyr 
275 

Tyr lie Gly Glu 
290 

lie Asn Asp Asp 
305 

Phe Asn Leu Asn 

Lys Glu Glu Glu 
340 



Tyr Asn Ser Glu 
5 

Asp Asn Asn Leu 

Tyr Asp Gly Val 
40 

Ser Ala Asn Ser 
55 

Asn Ser Val Phe 
70 

Lys Tyr Lys Asn 
85 

lie lie Asn Cys 

Gly Asn Arg lie 
120 

Ser Val Phe Phe 
135 

Asn Arg Trp Phe 
150 

lie Tyr lie Asn 
165 

Arg Glu Val He 

He Asp Arg Thr 
200 

Thr Glu Leu Ser 
215 

Tyr Ser Glu Tyr 
230 

Lys Glu Tyr Tyr 
245 

Leu Lys Lys Asp 

Asn Gin Asn Ser 
280 

Lys Phe He He 
295 

He Val Arg Lys 
310 

Gin Glu Trp Arg 
325 

Lys Leu Phe Leu 



He Leu Asn Asn 
10 

He Asp Leu Ser 
25 

Glu Leu Asn Asp 

Lys He Arg Val 
60 

Leu Asp Phe Ser 
75 

Asp Gly He Gin 
90 

Met Lys Asn Asn 
105 

He Trp Thr Leu 

Glu Tyr Asn He 
140 

Phe Val Thr He 
155 

Gly Lys Leu Glu 
170 

Ala Asn Gly Glu 
185 

Gin Phe He Trp 

Gin Ser Asn lie 
220 

Leu Lys Asp Phe 
235 

Met Phe Asn Ala 
250 

Ser Pro Val Gly 
265 

Lys Tyr He Asn 

Arg Arg Lys Ser 
300 

Glu Asp Tyr He 
315 

Val Tyr Thr Tyr 
330 

Ala Pro He Ser 
345 



He He Leu Asn 
15 

Gly Tyr Gly Ala 
30 

Lys Asn Gin Phe 
45 

Thr Gin Asn Gin 

Val Ser Phe Trp 
80 

Asn Tyr He His 
95 

Ser Gly Trp Lys 
110 

He Asp He Asn 
125 

Arg Glu Asp He 

Thr Asn Asn Leu 
160 

Ser Asn Thr Asp 
175 

He He Phe Lys 
190 

Met Lys Tyr Phe 
205 

Glu Glu Arg Tyr 

Trp Gly Asn Pro 
240 

Gly Asn Lys Asn 
255 

Glu He Leu Thr 
270 

Tyr Arg Asp Leu 
285 

Asn Ser Gin Ser 

Tyr Leu Asp Phe 
320 

Lys Tyr Phe Lys 
335 

Asp Ser Asp Glu 
350 



Leu Tyr Asn Thr lie Gin lie Lys Glu Tyr Asp Glu Gin Pro Thr Tyr 

355 360 365 

Ser Cys Gin Leu Leu Phe Lys Lys Asp Glu Glu Ser Thr Asp Glu lie 

370 375 380 

Gly Leu lie Gly lie His Arg Phe Tyr Glu Ser Gly lie Val Phe Glu 
385 390 395 400 

Glu Tyr Lys Asp Tyr Phe Cys lie Ser Lys Trp Tyr Leu Lys Glu Val 

405 410 415 

Lys Arg Lys Pro Tyr Asn Leu Lys Leu Gly Cys Asn Trp Gin Phe lie 

420 425 430 

Pro Lys Asp Glu Gly Trp Thr Glu 
435 440 



<210> 9 
<211> 1371 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic construct based on BoNTA He 
<221> CDS 

<222> (10) . . . (1359) 
<400> 9 

gaattcacg atg acc ate cca ttc aac ate ttc tec tac acc aac aac tec 51 
Met Thr lie Pro Phe Asn lie Phe Ser Tyr Thr Asn Asn Ser 
15 10 

ctg ttg aag gac ate ate aac gag tac ttc aac aac ate aac gac tec 99 
Leu Leu Lys Asp lie lie Asn Glu Tyr Phe Asn Asn lie Asn Asp Ser 
15 20 25 30 

aag ate ctg tec ctg cag aac cgt aag aac acc ttg gtc gac acc tec 147 
Lys lie Leu Ser Leu Gin Asn Arg Lys Asn Thr Leu Val Asp Thr Ser 
35 ,40 45 

ggt tac aac gee gag gtc tec gag gag ggt gac gtc cag ctg aac cca 195 
Gly Tyr Asn Ala Glu Val Ser Glu Glu Gly Asp Val Gin Leu Asn Pro 
50 55 60 

ate ttc cca ttc gac ttc aag ctg ggt tec tec ggt gag gac aga ggt 243 
lie Phe Pro Phe Asp Phe Lys Leu Gly Ser Ser Gly Glu Asp Arg Gly 
65 70 75 

aag gtc ate gtc acc cag aac gag aac ate gtc tac aac tec atg tac 291 
Lys Val lie Val Thr Gin Asn Glu Asn lie Val Tyr Asn Ser Met Tyr 
80 85 90 

gag tec ttc tec ate tec ttc tgg ate aga ate aac aag tgg gtc tec 339 
Glu Ser Phe Ser lie Ser Phe Trp lie Arg lie Asn Lys Trp Val Ser 
95 100 105 110 



aac ttg cca ggt tac acc ate ate gac tec gtc aag aac aac tec ggt 
Asn Leu Pro Gly Tyr Thr lie lie Asp Ser Val Lys Asn Asn Ser Gly 
115 120 125 



387 



tgg tec ate ggt ate ate tec aac ttc ctg gtc ttc acc ctg aag cag 435 
Trp Ser lie Gly lie lie Ser Asn Phe Leu Val Phe Thr Leu Lys Gin 
130 135 140 

aac gag gac tec gag cag tec ate aac ttc tec tac gac ate tec aac 483 
Asn Glu Asp Ser Glu Gin Ser lie Asn Phe Ser Tyr Asp lie Ser Asn 
145 150 155 

aac get cct ggt tac aac aag tgg ttc ttc gtc acc gtc acc aac aac 531 
Asn Ala Pro Gly Tyr Asn Lys Trp Phe Phe Val Thr Val Thr Asn Asn 
160 165 170 

atg atg ggt aac atg aag ate tac ate aac ggt aag ctg ate gac acc 579 
Met Met Gly Asn Met Lys lie Tyr lie Asn Gly Lys Leu lie Asp Thr 
175 180 185 190 

ate aag gtc aag gag ttg acc ggt ate aac ttc tec aag acc ate acc 627 
lie Lys Val Lys Glu Leu Thr Gly lie Asn Phe Ser Lys Thr lie Thr 
195 200 205 

ttc gag ate aac aag ate cca gac acc ggt ctg ate acc tec gac tec 675 
Phe Glu lie Asn Lys lie Pro Asp Thr Gly Leu lie Thr Ser Asp Ser 
210 215 220 

gac aac ate aac atg tgg ate cgt gac ttc tac ate ttc gee aag gag 723 
Asp Asn lie Asn Met Trp lie Arg Asp Phe Tyr lie Phe Ala Lys Glu 
225 230 235 

ttg gac ggt aag gac ate aac ate ctg ttc aac tec ttg cag tac acc 771 
Leu Asp Gly Lys Asp lie Asn lie Leu Phe Asn Ser Leu Gin Tyr Thr 
240 245 250 

aac gtc gtc aag gac tac tgg ggt aac gac ctg aga tac aac aag gag 819 
Asn Val Val Lys Asp Tyr Trp Gly Asn Asp Leu Arg Tyr Asn Lys Glu 
255 260 265 270 

tac tac atg gtc aac ate gac tac ttg aac aga tac atg tac gee aac 867 
Tyr Tyr Met Val Asn lie Asp Tyr Leu Asn Arg Tyr Met Tyr Ala Asn 
275 280 285 

tec aga cag ate gtc ttc aac acc aga cgt aac aac aac gac ttc aac 915 
Ser Arg Gin lie Val Phe Asn Thr Arg Arg Asn Asn Asn Asp Phe Asn 
290 295 300 

gag ggt tac aag ate ate ate aag cgt ate aga ggt aac acc aac gac 963 
Glu Gly Tyr Lys lie lie lie Lys Arg lie Arg Gly Asn Thr Asn Asp 
305 310 315 

acc aga gtc aga ggt ggt gac ate ctg tac ttc gac atg act ate aac 1011 
Thr Arg Val Arg Gly Gly Asp lie Leu Tyr Phe Asp Met Thr lie Asn 
320 325 330 

aac aag gee tac aac ctg ttc atg aag aac gag acc atg tac gec gac 1059 
Asn Lys Ala Tyr Asn Leu Phe Met Lys Asn Glu Thr Met Tyr Ala Asp 
335 340 345 350 



aac cac tec acc gag gac ate tac gec ate ggt ctg cgt gag cag ace 1107 
Asn His Ser Thr Glu Asp lie Tyr Ala lie Gly Leu Arg Glu Gin Thr 
355 360 365 



aag gac ate aac gac aac ate ate ttc cag ate cag cca atg aac aac 1155 
Lys Asp lie Asn Asp Asn lie lie Phe Gin lie Gin Pro Met Asn Asn 
370 375 380 

act tac tac tac get tec cag ate ttc aag tec aac ttc aac ggt gag 12 03 
Thr Tyr Tyr Tyr Ala Ser Gin lie Phe Lys Ser Asn Phe Asn Gly Glu 
385 390 395 

aac ate tec ggt ate tgt tec ate ggt acc tac aga ttc cgt ctg ggt 1251 
Asn lie Ser Gly lie Cys Ser lie Gly Thr Tyr Arg Phe Arg Leu Gly 
400 405 410 

ggt gac tgg tac aga cac aac tac ttg gtt cca act gtc aag cag ggt 1299 
Gly Asp Trp Tyr Arg His Asn Tyr Leu Val Pro Thr Val Lys Gin Gly 
415 420 425 430 

aac tac gee tec ttg ctg gag tec act tec acc cac tgg gga ttc gtc 1347 
Asn Tyr Ala Ser Leu Leu Glu Ser Thr Ser Thr His Trp Gly Phe Val 
435 440 445 

cca gtc tec gag taataggaat tc 1371 
Pro Val Ser Glu 
450 



<210> 10 

<211> 450 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Encoded polypeptide of a synthetic construct based 
on BoNTC He 



<400> 10 
Met Thr lie Pro 
1 

Lys Asp lie lie 
20 

Leu Ser Leu Gin 
35 

Asn Ala Glu Val 
50 

Pro Phe Asp Phe 
65 

lie Val Thr Gin 

Phe Ser lie Ser 
100 

Pro Gly Tyr Thr 
115 

He Gly He He 
130 



Phe Asn He Phe 
5 

Asn Glu Tyr Phe 

Asn Arg Lys Asn 
40 

Ser Glu Glu Gly 
55 

Lys Leu Gly Ser 
70 

Asn Glu Asn He 
85 

Phe Trp He Arg 

He He Asp Ser 
120 

Ser Asn Phe Leu 
135 



Ser Tyr Thr Asn 
10 

Asn Asn He Asn 
25 

Thr Leu Val Asp 

Asp Val Gin Leu 
60 

Ser Gly Glu Asp 
75 

Val Tyr Asn Ser 
90 

He Asn Lys Trp 
105 

Val Lys Asn Asn 

Val Phe Thr Leu 
140 



Asn Ser Leu Leu 
15 

Asp Ser Lys He 
30 

Thr Ser Gly Tyr 
45 

Asn Pro He Phe 

Arg Gly Lys Val 
80 

Met Tyr Glu Ser 
95 

Val Ser Asn Leu 
110 

Ser Gly Trp Ser 
125 

Lys Gin Asn Glu 



Asp Ser Glu Gin 
145 

Pro Gly Tyr Asn 

Gly Asn Met Lys 
180 

Val Lys Glu Leu 
195 

lie Asn Lys lie 
210 

lie Asn Met Trp 
225 

Gly Lys Asp lie 

Val Lys Asp Tyr 
260 

Met Val Asn lie 
275 

Gin He Val Phe 
290 

Tyr Lys He He 
305 

Val Arg Gly Gly 

Ala Tyr Asn Leu 
340 

Ser Thr Glu Asp 
355 

He Asn Asp Asn 
370 

Tyr Tyr Ala Ser 
385 

Ser Gly He Cys 

Trp Tyr Arg His 
420 

Ala Ser Leu Leu 
435 

Ser Glu 
450 



Ser He Asn Phe 
150 

Lys Trp Phe Phe 
165 

He Tyr He Asn 

Thr Gly He Asn 
200 

Pro Asp Thr Gly 
215 

He Arg Asp Phe 
230 

Asn He Leu Phe 
245 

Trp Gly Asn Asp 

Asp Tyr Leu Asn 
280 

Asn Thr Arg Arg 
295 

He Lys Arg He 
310 

Asp He Leu Tyr 
325 

Phe Met Lys Asn 

He Tyr Ala He 
360 

He He Phe Gin 
375 

Gin He Phe Lys 
390 

Ser He Gly Thr 
405 

Asn Tyr Leu Val 

Glu Ser Thr Ser 
440 



Ser Tyr Asp lie 
155 

Val Thr Val Thr 
170 

Gly Lys Leu He 
185 

Phe Ser Lys Thr 

l^eu He Thr Ser 
220 

Tyr He Phe Ala 
235 

Asn Ser Leu Gin 
250 

Leu Arg Tyr Asn 
265 

Arg Tyr Met Tyr 

Asn Asn Asn Asp 
300 

Arg Gly Asn Thr 
315 

Phe Asp Met Thr 
330 

Glu Thr Met Tyr 
345 

Gly Leu Arg Glu 

He Gin Pro Met 
380 

Ser Asn Phe Asn 
395 

Tyr Arg Phe Arg 
410 

Pro Thr Val Lys 
425 

Thr His Trp Gly 



Ser Asn Asn Ala 
160 

Asn Asn Met Met 
175 

Asp Thr He Lys 
190 

He Thr Phe Glu 
205 

Asp Ser Asp Asn 

Lys Glu Leu Asp 
240 

Tyr Thr Asn Val 
255 

Lys Glu Tyr Tyr 
270 

Ala Asn Ser Arg 
285 

Phe Asn Glu Gly 

Asn Asp Thr Arg 
320 

He Asn Asn Lys 
335 

Ala Asp Asn His 
350 

Gin Thr Lys Asp 
365 

Asn Asn Thr Tyr 

Gly Glu Asn He 
400 

Leu Gly Gly Asp 
415 

Gin Gly Asn Tyr 
430 

Phe Val Pro Val 
445 



<210> 11 
<211> 1374 
<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> Synthetic construct based on BoNTA He 
<221> CDS 

<222> (10) . . . (1362) 
<400> 11 

gaattcacg atg cgt ttg aag get aag gtc aac gag tec ttc gag aac ace 
Met Arg Leu Lys Ala Lys Val Asn Glu Ser Phe Glu Asn Thr 
15 10 



atg cca ttc aac ate ttc tec tac acc aac aac tec ttg ttg aag gac 99 
Met Pro Phe Asn lie Phe Ser Tyr Thr Asn Asn Ser Leu Leu Lys Asp 
15 20 25 30 

ate ate aac gag tac ttc aac tec ate aac gac tec aag ate ttg tec 147 
lie lie Asn Glu Tyr Phe Asn Ser lie Asn Asp Ser Lys lie Leu Ser 
35 40 45 

ttg cag aac aag aag aac gee ttg gtc gac acc tec ggt tac aac gee 195 
Leu Gin Asn Lys Lys Asn Ala Leu Val Asp Thr Ser Gly Tyr Asn Ala 
50 55 60 

9 a 9 9 tc a 9 a 9tc ggt gac aac gtc cag ttg aac acc ate tac acc aac 243 
Glu Val Arg Val Gly Asp Asn Val Gin Leu Asn Thr lie Tyr Thr Asn 
65 70 75 

gac ttc aag ttg tec tct tec ggt gac aag ate ate gtc aac ttg aac 291 
Asp Phe Lys Leu Ser Ser Ser Gly Asp Lys lie lie Val Asn Leu Asn 
80 85 90 

aac aac ate ttg tac tec gee ate tac gag aac tec tct gtc tec ttc 339 
Asn Asn lie Leu Tyr Ser Ala lie Tyr Glu Asn Ser Ser Val Ser Phe 
95 100 105 110 

tgg ate aag ate tec aag gac ttg acc aac tec cac aac gag tac acc 387 
Trp lie Lys lie Ser Lys Asp Leu Thr Asn Ser His Asn Glu Tyr Thr 
115 120 125 

ate ate aac tec ate gag cag aac tec ggt tgg aag ttg tgt ate cgt 435 
lie lie Asn Ser lie Glu Gin Asn Ser Gly Trp Lys Leu Cys lie Arg 
130 135 140 

aac ggt aac ate gag tgg ate ttg cag gac gtc aac cgt aag tac aag 483 
Asn Gly Asn lie Glu Trp lie Leu Gin Asp Val Asn Arg Lys Tyr Lys 
145 150 155 

tec ttg ate ttc gac tac tec gag tec ttg tec cac acc ggt tac acc 531 
Ser Leu lie Phe Asp Tyr Ser Glu Ser Leu Ser His Thr Gly Tyr Thr 
160 165 170 

aac aag tgg ttc ttc gtc acc ate acc aac aac ate atg ggt tac atg 579 
Asn Lys Trp Phe Phe Val Thr lie Thr Asn Asn lie Met Gly Tyr Met 
175 180 185 190 

aag ttg tac ate aac ggt gag ttg aag cag tec cag aag ate gag gac 627 
Lys Leu Tyr lie Asn Gly Glu Leu Lys Gin Ser Gin Lys lie Glu Asp 
195 200 205 

ctg gac gag gtc aag ctg gac aag acc ate gtc ttc ggt ate gac gag 675 
Leu Asp Glu Val Lys Leu Asp Lys Thr lie Val Phe Gly lie Asp Glu 
210 215 220 

aac ate gac gag aac cag atg ttg tgg ate cgt gac ttc aac ate ttc 723 
Asn lie Asp Glu Asn Gin Met Leu Trp lie Arg Asp Phe Asn lie Phe 
225 230 235 



tec aag gag ctg tec aac gag gac ate aac ate gtc tac gag ggt cag 771 
Ser Lys Glu Leu Ser Asn Glu Asp lie Asn lie Val Tyr Glu Gly Gin 
240 245 250 

ate ctg agg aac gtc ate aag gac tac tgg ggt aac cca ctg aag ttc 819 
lie Leu Arg Asn Val lie Lys Asp Tyr Trp Gly Asn Pro Leu Lys Phe 
255 260 265 270 

gac ace gag tac tac ate ate aac gac aac tac ate gac cgt tac ate 867 
Asp Thr Glu Tyr Tyr lie lie Asn Asp Asn Tyr lie Asp Arg Tyr lie 
275 280 285 

gee cca gag tec aac gtc ctg gtc ctg gtc cag tac cct gac cgt tec 915 
Ala Pro Glu Ser Asn Val Leu Val Leu Val Gin Tyr Pro Asp Arg Ser 
290 295 300 

aag ctg tac ace ggt aac cct ate acc ate aag tec gtc tec gac aag 963 
Lys Leu Tyr Thr Gly Asn Pro lie Thr lie Lys Ser Val Ser Asp Lys 
305 310 315 

aac cct tac tec cgt ate ctg aac ggt gac aac ate ate ctg cac atg 1011 
Asn Pro Tyr Ser Arg lie Leu Asn Gly Asp Asn lie lie Leu His Met 
320 325 330 

ctg tac aac tec cgt aag tac atg ate ate cgt gac acc gac acc ate 1059 
Leu Tyr Asn Ser Arg Lys Tyr Met lie lie Arg Asp Thr Asp Thr lie 
335 340 345 350 

tac gee acc cag ggt ggt gac tgt tec cag aac tgt gtc tac gee ctg 1107 
Tyr Ala Thr Gin Gly Gly Asp Cys Ser Gin Asn Cys Val Tyr Ala Leu 
355 360 365 

aag ctg cag tec aac ctg ggt aac tac ggt ate ggt ate ttc tec ate 1155 
Lys Leu Gin Ser Asn Leu Gly Asn Tyr Gly lie Gly lie Phe Ser lie 
370 375 380 

aag aac ate gtc tec aag aac aag tac tgc tec cag ate ttc tec tec 1203 
Lys Asn lie Val Ser Lys Asn Lys Tyr Cys Ser Gin lie Phe Ser Ser 
385 390 395 

ttc cgt gag aac acc atg ctg ctg gee gac ate tac aag cct tgg cgt 1251 
Phe Arg Glu Asn Thr Met Leu Leu Ala Asp lie Tyr Lys Pro Trp Arg 
400 405 410 

ttc tec ttc aag aac gec tac act cct gtc gee gtc acc aac tac gag 1299 
Phe Ser Phe Lys Asn Ala Tyr Thr Pro Val Ala Val Thr Asn Tyr Glu 
415 420 425 430 

acc aag ctg ctg tec acc tec tec ttc tgg aag ttc ate tec cgt gac 1347 
Thr Lys Leu Leu Ser Thr Ser Ser Phe Trp Lys Phe lie Ser Arg Asp 
435 440 445 

cca ggt tgg gtc gag taataggaat tc 1374 
Pro Gly Trp Val Glu 
450 



<210> 12 
<211> 451 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Encoded polypeptide of a synthetic construct based 
on BoNTD He 

<400> 12 

Met Arg Leu Lys Ala Lys Val Asn Glu Ser Phe Glu Asn Thr Met Pro 

15 10 15 

Phe Asn lie Phe Ser Tyr Thr Asn Asn Ser Leu Leu Lys Asp lie lie 

20 25 30 

Asn Glu Tyr Phe Asn Ser lie Asn Asp Ser Lys lie Leu Ser Leu Gin 

35 40 45 

Asn Lys Lys Asn Ala Leu Val Asp Thr Ser Gly Tyr Asn Ala Glu Val 

50 55 60 

Arg Val Gly Asp Asn Val Gin Leu Asn Thr lie Tyr Thr Asn Asp Phe 
65 70 75 80 

Lys Leu Ser Ser Ser Gly Asp Lys lie lie Val Asn Leu Asn Asn Asn 

85 90 95 

lie Leu Tyr Ser Ala lie Tyr Glu Asn Ser Ser Val Ser Phe Trp lie 

100 105 110 

Lys lie Ser Lys Asp Leu Thr Asn Ser His Asn Glu Tyr Thr lie lie 

115 120 125 

Asn Ser lie Glu Gin Asn Ser Gly Trp Lys Leu Cys lie Arg Asn Gly 

130 135 140 

Asn lie Glu Trp lie Leu Gin Asp Val Asn Arg Lys Tyr Lys Ser Leu 
145 150 155 160 

lie Phe Asp Tyr Ser Glu Ser Leu Ser His Thr Gly Tyr Thr Asn Lys 

165 170 175 

Trp Phe Phe Val Thr lie Thr Asn Asn lie Met Gly Tyr Met Lys Leu 

180 185 190 

Tyr lie Asn Gly Glu Leu Lys Gin Ser Gin Lys lie Glu Asp Leu Asp 

195 200 205 

Glu Val Lys Leu Asp Lys Thr lie Val Phe Gly lie Asp Glu Asn lie 

210 215 220 

Asp Glu Asn Gin Met Leu Trp lie Arg Asp Phe Asn lie Phe Ser Lys 
225 230 235 240 

Glu Leu Ser Asn Glu Asp lie Asn lie Val Tyr Glu Gly Gin lie Leu 

245 250 255 

Arg Asn Val lie Lys Asp Tyr Trp Gly Asn Pro Leu Lys Phe Asp Thr 

260 265 270 

Glu Tyr Tyr lie lie Asn Asp Asn Tyr lie Asp Arg Tyr lie Ala Pro 

275 280 285 

Glu Ser Asn Val Leu Val Leu Val Gin Tyr Pro Asp Arg Ser Lys Leu 

290 295 300 

Tyr Thr Gly Asn Pro lie Thr lie Lys Ser Val Ser Asp Lys Asn Pro 
305 310 315 320 

Tyr Ser Arg lie Leu Asn Gly Asp Asn lie lie Leu His Met Leu Tyr 

325 330 335 

Asn Ser Arg Lys Tyr Met He He Arg Asp Thr Asp Thr He Tyr Ala 

340 345 350 

Thr Gin Gly Gly Asp Cys Ser Gin Asn Cys Val Tyr Ala Leu Lys Leu 

355 360 365 

Gin Ser Asn Leu Gly Asn Tyr Gly He Gly He Phe Ser He Lys Asn 



370 

lie Val Ser Lys Asn 
385 

Glu Asn Thr Met Leu 
405 

Phe Lys Asn Ala Tyr 
420 

Leu Leu Ser Thr Ser 
435 

Trp Val Glu 
450 



375 

Lys Tyr Cys Ser Gin lie 
390 395 
Leu Ala Asp lie Tyr Lys 
410 

Thr Pro Val Ala Val Thr 
425 

Ser Phe Trp Lys Phe lie 
440 



380 

Phe Ser Ser Phe Arg 
400 

Pro Trp Arg Phe Ser 
415 

Asn Tyr Glu Thr Lys 
430 

Ser Arg Asp Pro Gly 
445 



<210> 13 
<211> 1400 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic construct based on BoNTA He 
<221> CDS 

<222> (10) . . . (1356) 
<400> 13 

gaattcacc atg gga gag agt cag caa gaa eta aat tct atg gta act gat 51 
Met Gly Glu Ser Gin Gin Glu Leu Asn Ser Met Val Thr Asp 
15 10 

acc eta aat aat agt att cct ttt aag ctt tct tct tat aca gat gat 99 
Thr Leu Asn Asn Ser lie Pro Phe Lys Leu Ser Ser Tyr Thr Asp Asp 
15 20 25 30 

aaa att tta att tec tac ttc aac aag ttc ttc aag aga att aag tct 147 
Lys lie Leu lie Ser Tyr Phe Asn Lys Phe Phe Lys Arg lie Lys Ser 
35 40 45 

tct tec gtt tta aac atg aga tac aag aat gat aaa tac gtc gac act 195 
Ser Ser Val Leu Asn Met Arg Tyr Lys Asn Asp Lys Tyr Val Asp Thr 
50 55 60 

tec ggt tac gac tec aat ate aac att aac ggt gac gtg tac aag tac 243 
Ser Gly Tyr Asp Ser Asn lie Asn lie Asn Gly Asp Val Tyr Lys Tyr 
65 70 75 

cca act aac aaa aac caa ttc ggt ate tac aac gac aag ctt act gag 291 
Pro Thr Asn Lys Asn Gin Phe Gly lie Tyr Asn Asp Lys Leu Thr Glu 
80 85 90 

ctg aac ate tct caa aac gac tac att ate tac gac aac aag tac aag 339 
Leu Asn lie Ser Gin Asn Asp Tyr lie lie Tyr Asp Asn Lys Tyr Lys 
95 100 105 110 

aac ttc tct att tct ttc tgg gtc agg att cct aac tac gac aac aag 387 
Asn Phe Ser lie Ser Phe Trp Val Arg lie Pro Asn Tyr Asp Asn Lys 
115 120 125 



ate gtc aac gtt aac aac gag tac act ate ate aac tgt atg aga gac 435 

lie Val Asn Val Asn Asn Glu Tyr Thr lie lie Asn Cys Met Arg Asp 

130 135 140 

aac aac tec ggt tgg aag gtc tct ctt aac cac aac gag ate att tgg 483 

Asn Asn Ser Gly Trp Lys Val Ser Leu Asn His Asn Glu lie lie Trp 

145 150 155 

ace ttg caa gac aac gca ggt att aac caa aag tta gca ttc aac tac 531 

Thr Leu Gin Asp Asn Ala Gly lie Asn Gin Lys Leu Ala Phe Asn Tyr 

160 165 170 

ggt aac gca aac ggt att tct gac tac ate aac aag tgg att ttc gtc 579 

Gly Asn Ala Asn Gly lie Ser Asp Tyr lie Asn Lys Trp lie Phe Val 

175 180 185 190 

act ate act aac gac aga tta ggt gac tct aag ctt tac att aac ggt 627 

Thr lie Thr Asn Asp Arg Leu Gly Asp Ser Lys Leu Tyr lie Asn Gly 

195 200 205 

aac tta ate gac caa aag tec att tta aac tta ggt aac att cac gtt 675 

Asn Leu lie Asp Gin Lys Ser lie Leu Asn Leu Gly Asn lie His Val 

210 215 220 

tct gac aac ate tta ttc aag ate gtt aac tgc agt tac ace aga tac 723 

Ser Asp Asn lie Leu Phe Lys lie Val Asn Cys Ser Tyr Thr Arg Tyr 

225 230 235 

att ggc att aga tac ttc aac att ttc gac aag gag tta gac gag ace 771 

lie Gly lie Arg Tyr Phe Asn lie Phe Asp Lys Glu Leu Asp Glu Thr 

240 245 250 

gag att caa act tta tac age aac gaa cct aac acc aat att ttg aag 819 

Glu lie Gin Thr Leu Tyr Ser Asn Glu Pro Asn Thr Asn lie Leu Lys 

255 260 265 270 

gac ttc tgg ggt aac tac ttg ctt tac gac aag gaa tac tac tta tta 867 

Asp Phe Trp Gly Asn Tyr Leu Leu Tyr Asp Lys Glu Tyr Tyr Leu Leu 

275 280 285 

aac gtg tta aag cca aac aac ttc att gat agg aga aag gat tct act 915 

Asn Val Leu Lys Pro Asn Asn Phe lie Asp Arg Arg Lys Asp Ser Thr 

290 295 300 

tta age att aac aac ate aga age act att ctt tta get aac aga tta 963 

Leu Ser lie Asn Asn lie Arg Ser Thr lie Leu Leu Ala Asn Arg Leu 

305 310 315 

tac tct ggt ate aag gtt aag ate caa aga gtt aac aac tct tct act 1011 

Tyr Ser Gly lie Lys Val Lys lie Gin Arg Val Asn Asn Ser Ser Thr 

320 325 330 

aac gat aac ctt gtt aga aag aac gat cag gtc tat att aac ttc gtc 1059 

Asn Asp Asn Leu Val Arg Lys Asn Asp Gin Val Tyr lie Asn Phe Val 

335 340 345 350 

get age aag act cac tta ttc cca tta tat get gat acc get acc acc 1107 



Ala Ser Lys Thr His Leu Phe Pro Leu Tyr Ala Asp Thr Ala Thr Thr 
355 360 365 



aac aag gag aag acc ate aag ate tec tec tct ggc aac aga ttt aac 1155 
Asn Lys Glu Lys Thr lie Lys lie Ser Ser Ser Gly Asn Arg Phe Asn 
370 375 380 

caa gtc gtc gtt atg aac tec gtc ggt aac aac tgt acc atg aac ttt 12 03 
Gin Val Val Val Met Asn Ser Val Gly Asn Asn Cys Thr Met Asn Phe 
385 390 395 

aaa aat aat aat gga aat aat att ggg ttg tta ggt ttc aag gca gat 1251 
Lys Asn Asn Asn Gly Asn Asn lie Gly Leu Leu Gly Phe Lys Ala Asp 
400 405 410 

act gta gtt get agt act tgg tat tat acc cac atg aga gat cac acc 1299 
Thr Val Val Ala Ser Thr Trp Tyr Tyr Thr His Met Arg Asp His Thr 
415 420 425 430 

aac age aat gga tgt ttt tgg aac ttt att tct gaa gaa cat gga tgg 1347 
Asn Ser Asn Gly Cys Phe Trp Asn Phe lie Ser Glu Glu His Gly Trp 
435 440 445 

caa gaa aaa taatagggat ccgcggccgc acgcgtcccg ggactagtga 13 96 

Gin Glu Lys 



attc 1400 

<210> 14 
<211> 449 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Encoded polypeptide of a synthetic construct based 
on BoNTE He 

<400> 14 

Met Gly Glu Ser Gin Gin Glu Leu Asn Ser Met Val Thr Asp Thr Leu 

15 10 15 

Asn Asn Ser lie Pro Phe Lys Leu Ser Ser Tyr Thr Asp Asp Lys lie 

20 25 30 

Leu lie Ser Tyr Phe Asn Lys Phe Phe Lys Arg lie Lys Ser Ser Ser 

35 40 45 

Val Leu Asn Met Arg Tyr Lys Asn Asp Lys Tyr Val Asp Thr Ser Gly 

50 55 60 

Tyr Asp Ser Asn lie Asn lie Asn Gly Asp Val Tyr Lys Tyr Pro Thr 
65 70 75 80 

Asn Lys Asn Gin Phe Gly lie Tyr Asn Asp Lys Leu Thr Glu Leu Asn 

85 90 95 

lie Ser Gin Asn Asp Tyr lie lie Tyr Asp Asn Lys Tyr Lys Asn Phe 

100 105 110 

Ser He Ser Phe Trp Val Arg He Pro Asn Tyr Asp Asn Lys He Val 

115 120 125 

Asn Val Asn Asn Glu Tyr Thr He He Asn Cys Met Arg Asp Asn Asn 
130 135 140 



Ser Gly Trp Lys 
145 

Gin Asp Asn Ala 

Ala Asn Gly lie 
180 

Thr Asn Asp Arg 
195 

lie Asp Gin Lys 
210 

Asn lie Leu Phe 
225 

lie Arg Tyr Phe 

Gin Thr Leu Tyr 
260 

Trp Gly Asn Tyr 
275 

Leu Lys Pro Asn 
290 

lie Asn Asn lie 
305 

Gly lie Lys Val 

Asn Leu Val Arg 
340 

Lys Thr His Leu 
355 

Glu Lys Thr lie 
370 

Val Val Met Asn 
385 

Asn Asn Gly Asn 

Val Ala Ser Thr 
420 

Asn Gly Cys Phe 
435 

Lys 



Val Ser Leu Asn 
150 

Gly lie Asn Gin 
165 

Ser Asp Tyr lie 

Leu Gly Asp Ser 
200 

Ser lie Leu Asn 
215 

Lys lie Val Asn 
230 

Asn lie Phe Asp 
245 

Ser Asn Glu Pro 

Leu Leu Tyr Asp 
280 

Asn Phe lie Asp 
295 

Arg Ser Thr lie 
310 

Lys lie Gin Arg 
325 

Lys Asn Asp Gin 

Phe Pro Leu Tyr 
360 

Lys lie Ser Ser 
375 

Ser Val Gly Asn 
390 

Asn lie Gly Leu 
405 

Trp Tyr Tyr Thr 

Trp Asn Phe lie 
440 



His Asn Glu lie 
155 

Lys Leu Ala Phe 
170 

Asn Lys Trp lie 
185 

Lys Leu Tyr lie 

Leu Gly Asn lie 
220 

Cys Ser Tyr Thr 
235 

Lys Glu Leu Asp 
250 

Asn Thr Asn lie 
265 

Lys Glu Tyr Tyr 

Arg Arg Lys Asp 
300 

Leu Leu Ala Asn 
315 

Val Asn Asn Ser 
330 

Val Tyr lie Asn 
345 

Ala Asp Thr Ala 

Ser Gly Asn Arg 
380 

Asn Cys Thr Met 
395 

Leu Gly Phe Lys 
410 

His Met Arg Asp 
425 

Ser Glu Glu His 



lie Trp Thr Leu 
160 

Asn Tyr Gly Asn 
175 

Phe Val Thr He 
190 

Asn Gly Asn Leu 
205 

His Val Ser Asp 

Arg Tyr He Gly 
240 

Glu Thr Glu He 
255 

Leu Lys Asp Phe 
270 

Leu Leu Asn Val 
285 

Ser Thr Leu Ser 

Arg Leu Tyr Ser 
320 

Ser Thr Asn Asp 
335 

Phe Val Ala Ser 
350 

Thr Thr Asn Lys 
365 

Phe Asn Gin Val 

Asn Phe Lys Asn 
400 

Ala Asp Thr Val 
415 

His Thr Asn Ser 
430 

Gly Trp Gin Glu 
445 



<210> 15 
<211> 1317 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic construct based on BoNTA He 
<221> CDS 

<222> (10) . . . (1305) 
<400> 15 

gaattcacg atg tec tac acc aac gac aag ate ctg ate ttg tac ttc aac 
Met Ser Tyr Thr Asn Asp Lys He Leu He Leu Tyr Phe Asn 
15 10 



aag ctg tac aag aag ate aag gac aac tec ate ttg gac atg aga tac 99 

Lys Leu Tyr Lys Lys lie Lys Asp Asn Ser lie Leu Asp Met Arg Tyr 
15 20 25 30 

gaa aac aat aag ttc ate gac ate tec ggt tac ggt tec aac ate tec 147 

Glu Asn Asn Lys Phe lie Asp lie Ser Gly Tyr Gly Ser Asn lie Ser 
35 40 45 

ate aac ggt gac gtc tac ate tac tec acc aat aga aac cag ttc gga 195 

lie Asn Gly Asp Val Tyr lie Tyr Ser Thr Asn Arg Asn Gin Phe Gly 
50 55 60 

ate tac tec tec aag cct tec gag gtc aac ate get cag aac aac gac 243 

lie Tyr Ser Ser Lys Pro Ser Glu Val Asn lie Ala Gin Asn Asn Asp 
65 70 75 

ate ate tac aac gga aga tac cag aac ttc tec ate tec ttc tgg gtc 291 

lie lie Tyr Asn Gly Arg Tyr Gin Asn Phe Ser lie Ser Phe Trp Val 
80 85 90 

cgt ate cca aag tac ttc aac aag gtc aac ctg aat aac gag tac acc 339 

Arg lie Pro Lys Tyr Phe Asn Lys Val Asn Leu Asn Asn Glu Tyr Thr 

95 100 105 110 

ate ate gac tgc ate cgt aac aat aac tec gga tgg aag ate tec ctg 3 87 

lie lie Asp Cys lie Arg Asn Asn Asn Ser Gly Trp Lys lie Ser Leu 
115 120 125 

aac tac aac aag ate ate tgg acc ctg cag gac acc gee ggt aac aat 435 

Asn Tyr Asn Lys lie lie Trp Thr Leu Gin Asp Thr Ala Gly Asn Asn 
130 135 140 

cag aag ttg gtc ttc aac tac acc cag atg ate tec ate tec gac tac 483 

Gin Lys Leu Val Phe Asn Tyr Thr Gin Met lie Ser lie Ser Asp Tyr 
145 150 155 

ate aac aag tgg ate ttc gtc acc ate acc aat aac cgt ttg gga aac 531 

lie Asn Lys Trp lie Phe Val Thr lie Thr Asn Asn Arg Leu Gly Asn 
160 165 170 

tec aga ate tac ate aac ggt aac ttg ate gac gag aag tec ate tec 579 

Ser Arg lie Tyr lie Asn Gly Asn Leu lie Asp Glu Lys Ser lie Ser 

175 180 185 190 

aac ttg ggt gac ate cac gtc tec gac aac att ttg ttc aag ate gtc 627 

Asn Leu Gly Asp lie His Val Ser Asp Asn lie Leu Phe Lys lie Val 
195 200 205 

ggt tgt aac gac acc cgt tac gtc ggg ate cgt tac ttc aaa gtc ttc 675 

Gly Cys Asn Asp Thr Arg Tyr Val Gly lie Arg Tyr Phe Lys Val Phe 
210 215 220 

gac act gag ttg ggt aag acc gag ate gag acc ttg tac tec gac gag 723 

Asp Thr Glu Leu Gly Lys Thr Glu lie Glu Thr Leu Tyr Ser Asp Glu 
225 230 235 



cct gac cca tec ate ctg aag gac ttc tgg ggt aac tac ctg ctg tac 771 
Pro Asp Pro Ser lie Leu Lys Asp Phe Trp Gly Asn Tyr Leu Leu Tyr 
240 245 250 

aac aaa cgt tac tac ttg ctg aac ttg ttg cgt acc gac aag tec ate 819 
Asn Lys Arg Tyr Tyr Leu Leu Asn Leu Leu Arg Thr Asp Lys Ser lie 
255 260 265 270 

acc cag aac tec aac ttc ttg aac ate aac cag cag aga ggt gtc tac 867 
Thr Gin Asn Ser Asn Phe Leu Asn He Asn Gin Gin Arg Gly Val Tyr 
275 280 285 

cag aag cca aac ate ttc tec aac acc aga ttg tac acc gga gtc gag 915 
Gin Lys Pro Asn He Phe Ser Asn Thr Arg Leu Tyr Thr Gly Val Glu 
290 295 300 

gtc att ate aga aag aac gga tct act gat att tec aac acc gat aac 963 
Val He He Arg Lys Asn Gly Ser Thr Asp He Ser Asn Thr Asp Asn 
305 310 315 

ttc gtc aga aag aac gat ctg get tac ate aac gtt gtc gac aga gat 1011 
Phe Val Arg Lys Asn Asp Leu Ala Tyr He Asn Val Val Asp Arg Asp 
320 ' 325 330 

gtc gaa tac cgt ctg tac gee gat ate tct ate gec aaa cct gaa aag 1059 
Val Glu Tyr Arg Leu Tyr Ala Asp He Ser He Ala Lys Pro Glu Lys 
335 340 345 350 

ate ate aag ctg ate cgt acc tct aac tct aac aac tct ctg gga caa 1107 
He He Lys Leu He Arg Thr Ser Asn Ser Asn Asn Ser Leu Gly Gin 
355 360 365 

ate ate gtc atg gac tec ate ggt aat aac tgt acc atg aac ttc cag 1155 
He He Val Met Asp Ser He Gly Asn Asn Cys Thr Met Asn Phe Gin 
370 375 380 

aac aac aac ggt gga aac ate ggt ttg ttg ggt ttc cac tec aac aac 12 03 
Asn Asn Asn Gly Gly Asn He Gly Leu Leu Gly Phe His Ser Asn Asn 
385 390 395 

ttg gtc get tec tec tgg tac tac aac aac ate cgt aag aac acc tec 1251 
Leu Val Ala Ser Ser Trp Tyr Tyr Asn Asn He Arg Lys Asn Thr Ser 
400 405 410 

tec aac ggt tgc ttc tgg tec ttc ate tec aag gag cac ggt tgg cag 12 99 
Ser Asn Gly Cys Phe Trp Ser Phe He Ser Lys Glu His Gly Trp Gin 
415 420 425 430 

gag aac taataggaat tc 1317 
Glu Asn 



<210> 16 
<211> 432 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Encoded polypeptide of a synthetic construct based 
on BoNTF He 



<400> 16 
Met Ser Tyr Thr 
1 

Tyr Lys Lys lie 
20 

Asn Lys Phe lie 
35 

Gly Asp Val Tyr 
50 

Ser Ser Lys Pro 
65 

Tyr Asn Gly Arg 

Pro Lys Tyr Phe 
100 

Asp Cys lie Arg 
115 

Asn Lys lie lie 
130 

Leu Val Phe Asn 
145 

Lys Trp lie Phe 

lie Tyr lie Asn 
180 

Gly Asp lie His 
195 

Asn Asp Thr Arg 
210 

Glu Leu Gly Lys 
225 

Pro Ser lie Leu 

Arg Tyr Tyr Leu 
260 

Asn Ser Asn Phe 
275 

Pro Asn lie Phe 
290 

lie Arg Lys Asn 
305 

Arg Lys Asn Asp 

Tyr Arg Leu Tyr 
340 

Lys Leu lie Arg 
355 

Val Met Asp Ser 
370 

Asn Gly Gly Asn 
385 

Ala Ser Ser Trp 



Asn Asp Lys lie 
5 

Lys Asp Asn Ser 

Asp lie Ser Gly 
40 

lie Tyr Ser Thr 
55 

Ser Glu Val Asn 
70 

Tyr Gin Asn Phe 
85 

Asn Lys Val Asn 

Asn Asn Asn Ser 
120 

Trp Thr Leu Gin 
135 

Tyr Thr Gin Met 
150 

Val Thr lie Thr 
165 

Gly Asn Leu lie 

Val Ser Asp Asn 
200 

Tyr Val Gly lie 
215 

Thr Glu lie Glu 
230 

Lys Asp Phe Trp 
245 

Leu Asn Leu Leu 

Leu Asn lie Asn 
280 

Ser Asn Thr Arg 
295 

Gly Ser Thr Asp 
310 

Leu Ala Tyr lie 
325 

Ala Asp lie Ser 

Thr Ser Asn Ser 
360 

lie Gly Asn Asn 
375 

lie Gly Leu Leu 
390 

Tyr Tyr Asn Asn 



Leu lie Leu Tyr 
10 

lie Leu Asp Met 
25 

Tyr Gly Ser Asn 

Asn Arg Asn Gin 
60 

lie Ala Gin Asn 
75 

Ser lie Ser Phe 
90 

Leu Asn Asn Glu 
105 

Gly Trp Lys lie 

Asp Thr Ala Gly 
140 

lie Ser lie Ser 
155 

Asn Asn Arg Leu 
170 

Asp Glu Lys Ser 
185 

lie Leu Phe Lys 

Arg Tyr Phe Lys 
220 

Thr Leu Tyr Ser 
235 

Gly Asn Tyr Leu 
250 

Arg Thr Asp Lys 
265 

Gin Gin Arg Gly 

Leu Tyr Thr Gly 
300 

lie Ser Asn Thr 
315 

Asn Val Val Asp 
330 

lie Ala Lys Pro 
345 

Asn Asn Ser Leu 

Cys Thr Met Asn 
380 

Gly Phe His Ser 
395 

lie Arg Lys Asn 



Phe Asn Lys Leu 
15 

Arg Tyr Glu Asn 
30 

lie Ser lie Asn 
45 

Phe Gly lie Tyr 

Asn Asp lie lie 
80 

Trp Val Arg lie 
95 

Tyr Thr lie lie 
110 

Ser Leu Asn Tyr 
125 

Asn Asn Gin Lys 

Asp Tyr lie Asn 
160 

Gly Asn Ser Arg 
175 

lie Ser Asn Leu 
190 

lie Val Gly Cys 
205 

Val Phe Asp Thr 

Asp Glu Pro Asp 
240 

Leu Tyr Asn Lys 
255 

Ser lie Thr Gin 
270 

Val Tyr Gin Lys 
285 

Val Glu Val He 

Asp Asn Phe Val 
320 

Arg Asp Val Glu 
335 

Glu Lys He He 
350 

Gly Gin He He 
365 

Phe Gin Asn Asn 

Asn Asn Leu Val 
400 

Thr Ser Ser Asn 



405 410 415 

Gly Cys Phe Trp Ser Phe lie Ser Lys Glu His Gly Trp Gin Glu Asn 
420 425 430 



<210> 17 
<211> 1368 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic construct based on BoNTA He 
<221> CDS 

<222> (10) . . . (1356) 
<400> 17 

gaattcacg atg aag gac acc ate ctg ate cag gtc ttc aac aac tac ate 51 
Met Lys Asp Thr lie Leu lie Gin Val Phe Asn Asn Tyr lie 
15 10 

tec aac ate tec tec aac gee ate ctg tec ctg tec tac cgt ggt ggt 99 
Ser Asn lie Ser Ser Asn Ala lie Leu Ser Leu Ser Tyr Arg Gly Gly 
15 20 25 30 

cgt ctg ate gac tec tec ggt tac gga gee acc atg aac gtc ggt tec 147 
Arg Leu lie Asp Ser Ser Gly Tyr Gly Ala Thr Met Asn Val Gly Ser 
35 40 45 

gac gtc* ate ttc aac gac ate ggt aac ggt cag ttc aag ctg aac aac 195 
Asp Val lie Phe Asn Asp lie Gly Asn Gly Gin Phe Lys Leu Asn Asn 
50 55 60 

tec gag aac tec aac ate acc gec cac cag tec aag ttc gtc gtc tac 243 
Ser Glu Asn Ser Asn lie Thr Ala His Gin Ser Lys Phe Val Val Tyr 
65 70 75 

gac tec atg ttc gac aac ttc tec ate aac ttc tgg gtc cgt acc cca 291 
Asp Ser Met Phe Asp Asn Phe Ser lie Asn Phe Trp Val Arg Thr Pro 
80 85 90 

aag tac aac aac aac gac ate cag acc tac ctg cag aac gag tac acc 339 
Lys Tyr Asn Asn Asn Asp lie Gin Thr Tyr Leu Gin Asn Glu Tyr Thr 
95 100 105 110 

ate ate tec tgt ate aag aac gac tec ggt tgg aag gtc tec ate aag 3 87 
lie lie Ser Cys lie Lys Asn Asp Ser Gly Trp Lys Val Ser lie Lys 
115 120 125 

gga aac cgt ate ate tgg acc ctg ate gac gtc aac gee aag tec aag 435 
Gly Asn Arg lie lie Trp Thr Leu lie Asp Val Asn Ala Lys Ser Lys 
130 135 140 



tec ate ttc ttc gag tac tec ate aag gac aac ate tec gac tac ate 
Ser He Phe Phe Glu Tyr Ser He Lys Asp Asn He Ser Asp Tyr He 
145 150 155 



483 



aac aag tgg 
Asn Lys Trp 
160 

aac ate tac 
Asn lie Tyr 
175 

ctg gac cgt 
Leu Asp Arg 



tgt acc gac 
Cys Thr Asp 



ggt cgt gag 
Gly Arg Glu 
225 

tec tec acc 
Ser Ser Thr 
240 

gac acc cag 
Asp Thr Gin 
255 

aag tac ttc 
Lys Tyr Phe 



ttc aac aac 
Phe Asn Asn 



ttc ate ate 
Phe He He 
305 

ate gtc cgt 
He Val Arg 
320 

gac gag tec 
Asp Glu Ser 
335 

acc cag ctg 
Thr Gin Leu 



gtc ctg cag 
Val Leu Gin 



ate ctg tgc 



ttc tec ate 
Phe Ser He 



ate aac ggt 
He Asn Gly 
180 

ate aac tec 
He Asn Ser 
195 

acc acc aag 
Thr Thr Lys 
210 

ctg aac gee 
Leu Asn Ala 



aac acc ctg 
Asn Thr Leu 



tac tac ctg 
Tyr Tyr Leu 
260 

tec aag gec 
Ser Lys Ala 
275 

gec gee ate 
Ala Ala He 
290 

aag aag gec 
Lys Lys Ala 



gag ggt gac 
Glu Gly Asp 



tac cgt gtc 
Tyr Arg Val 
340 

ttc ctg gee 
Phe Leu Ala 
355 

ate aag aag 
He Lys Lys 
370 

gag aag gac 



acc ate acc 
Thr He Thr 
165 

tec ctg aag 
Ser Leu Lys 



tec aac gac 
Ser Asn Asp 



ttc gtc tgg 
Phe Val Trp 
215 

acc gag gtc 
Thr Glu Val 
230 

aag gac ttc 
Lys Asp Phe 
245 

ttc aac cag 
Phe Asn Gin 



tec atg ggt 
Ser Met Gly 



aac tac cag 
Asn Tyr Gin 
295 

tec aac tec 
Ser Asn Ser 
310 

tac ate tac 
Tyr He Tyr 
325 

tac gtc ctg 
Tyr Val Leu 



cca ate aac 
Pro He Asn 



tac tac gag 
Tyr Tyr Glu 
375 

acc aag acc 



aac gac cgt 
Asn Asp Arg 
170 

aag tec gag 
Lys Ser Glu 
185 

ate gac ttc 
He Asp Phe 
200 

ate aag gac 
He Lys Asp 



tec tec ctg 
Ser Ser Leu 



tgg gga aac 
Trp Gly Asn 
250 

ggt atg cag 
Gly Met Gin 
265 

gag acc gec 
Glu Thr Ala 
280 

aac ctg tac 
Asn Leu Tyr 



cgt aac ate 
Arg Asn He 



ctg aac ate 
Leu Asn He 
330 

gtc aac tec 
Val Asn Ser 
345 

gac gac cct 
Asp Asp Pro 
360 

aag acc acc 
Lys Thr Thr 



ttc gga ctg 



ctg ggt aac 
Leu Gly Asn 



aag ate ctg 
Lys He Leu 



aag ctg ate 
Lys Leu He 
205 

ttc aac ate 
Phe Asn He 
220 

tac tgg ate 
Tyr Trp He 
235 

cca ctg cgt 
Pro Leu Arg 



aac ate tac 
Asn He Tyr 



cct cgt acc 
Pro Arg Thr 
285 

ctg ggt ctg 
Leu Gly Leu 
300 

aac aac gac 
Asn Asn Asp 
315 

gac aac ate 
Asp Asn He 



aag gag ate 
Lys Glu He 



acc ttc tac 
Thr Phe Tyr 
365 

tac aac tgt 
Tyr Asn Cys 
380 

ttc ggt ate 



gec 531 
Ala 



aac 579 

Asn 

190 

aac 627 
Asn 



ttc 675 
Phe 



cag 723 
Gin 



tac 771 
Tyr 



ate 819 

He 

270 

aac 867 
Asn 



cgt 915 
Arg 



aac 963 
Asn 



tec 1011 
Ser 



cag 1059 

Gin 

350 

gac 1107 
Asp 



cag 1155 
Gin 



ggt 1203 



lie Leu Cys Glu Lys Asp Thr Lys Thr Phe Gly Leu Phe Gly lie Gly 
385 390 395 



aag ttc gtc aag gac tac ggt tac gtc tgg gac acc tac gac aac tac 1251 
Lys Phe Val Lys Asp Tyr Gly Tyr Val Trp Asp Thr Tyr Asp Asn Tyr 
400 405 410 

ttc tgt ate tec cag tgg tac ctg cgt cgt ate tec gag aac ate aac 1299 
Phe Cys lie Ser Gin Trp Tyr Leu Arg Arg lie Ser Glu Asn lie Asn 
415 420 425 430 

aag ctg cgt ctg gga tgt aac tgg cag ttc ate cca gtc gac gag ggt 1347 
Lys Leu Arg Leu Gly Cys Asn Trp Gin Phe lie Pro Val Asp Glu Gly 
435 440 445 

tgg acc gag taataggaat tc 1368 
Trp Thr Glu 



<210> 18 
<211> 449 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Encoded polypeptide of a synthetic construct based 
on BoNTG He 

<400> 18 

Met Lys Asp Thr lie Leu lie Gin Val Phe Asn Asn Tyr lie Ser Asn 

15 10 15 

lie Ser Ser Asn Ala lie Leu Ser Leu Ser Tyr Arg Gly Gly Arg Leu 

20 25 30 

lie Asp Ser Ser Gly Tyr Gly Ala Thr Met Asn Val Gly Ser Asp Val 

35 40 45 

lie Phe Asn Asp lie Gly Asn Gly Gin Phe Lys Leu Asn Asn Ser Glu 

50 55 60 

Asn Ser Asn lie Thr Ala His Gin Ser Lys Phe Val Val Tyr Asp Ser 
65 70 75 80 

Met Phe Asp Asn Phe Ser lie Asn Phe Trp Val Arg Thr Pro Lys Tyr 

85 90 95 

Asn Asn Asn Asp lie Gin Thr Tyr Leu Gin Asn Glu Tyr Thr lie lie 

100 105 110 

Ser Cys lie Lys Asn Asp Ser Gly Trp Lys Val Ser lie Lys Gly Asn 

115 120 125 

Arg lie lie Trp Thr Leu lie Asp Val Asn Ala Lys Ser Lys Ser lie 

130 135 140 

Phe Phe Glu Tyr Ser lie Lys Asp Asn lie Ser Asp Tyr lie Asn Lys 
145 150 155 160 

Trp Phe Ser lie Thr lie Thr Asn Asp Arg Leu Gly Asn Ala Asn lie 

165 170 175 

Tyr lie Asn Gly Ser Leu Lys Lys Ser Glu Lys lie Leu Asn Leu Asp 

180 185 190 

Arg lie Asn Ser Ser Asn Asp lie Asp Phe Lys Leu lie Asn Cys Thr 

195 200 205 

Asp Thr Thr Lys Phe Val Trp lie Lys Asp Phe Asn lie Phe Gly Arg 



210 

Glu Leu Asn Ala 
225 

Thr Asn Thr Leu 

Gin Tyr Tyr Leu 
260 

Phe Ser Lys Ala 
275 

Asn Ala Ala lie 
290 

lie Lys Lys Ala 
305 

Arg Glu Gly Asp 

Ser Tyr Arg Val 
340 

Leu Phe Leu Ala 
355 

Gin lie Lys Lys 
370 

Cys Glu Lys Asp 
385 

Val Lys Asp Tyr 

lie Ser Gin Trp 
420 

Arg Leu Gly Cys 
435 

Glu 



215 

Thr Glu Val Ser 
230 

Lys Asp Phe Trp 
245 

Phe Asn Gin Gly 

Ser Met Gly Glu 
280 

Asn Tyr Gin Asn 
295 

Ser Asn Ser Arg 
310 

Tyr lie Tyr Leu 
325 

Tyr Val Leu Val 

Pro lie Asn Asp 
360 

Tyr Tyr Glu Lys 
375 

Thr Lys Thr Phe 
390 

Gly Tyr Val Trp 
405 

Tyr Leu Arg Arg 

Asn Trp Gin Phe 
440 



220 

Ser Leu Tyr Trp 
235 

Gly Asn Pro Leu 
250 

Met Gin Asn lie 
265 

Thr Ala Pro Arg 

Leu Tyr Leu Gly 
300 

Asn lie Asn Asn 
315 

Asn lie Asp Asn 
330 

Asn Ser Lys Glu 
345 

Asp Pro Thr Phe 

Thr Thr Tyr Asn 
380 

Gly Leu Phe Gly 
395 

Asp Thr Tyr Asp 
410 

lie Ser Glu Asn 
425 

lie Pro Val Asp 



lie Gin Ser Ser 
240 

Arg Tyr Asp Thr 
255 

Tyr lie Lys Tyr 
270 

Thr Asn Phe Asn 
285 

Leu Arg Phe lie 

Asp Asn lie Val 
320 

lie Ser Asp Glu 
335 

He Gin Thr Gin 
350 

Tyr Asp Val Leu 
365 

Cys Gin He Leu 

He Gly Lys Phe 
400 

Asn Tyr Phe Cys 
415 

He Asn Lys Leu 
430 

Glu Gly Trp Thr 
445 



<210> 19 
<211> 1242 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic construct based on BoNTA He 
<221> CDS 

<222> (1) . . . (1239) 
<400> 19 

atg get ctg aac gac ctg tgc ate aaa gtt aac aac tgg gac ctg ttc 4 8 
Met Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp Asp Leu Phe 
15 10 15 



ttc tec ccg tct gaa gac aac ttc act aac gac ctg aac aaa ggc gaa 96 
Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu 
20 25 30 



gaa ate ace tec gac act aac ate gaa get get gaa gaa aac ate tct 144 
Glu He Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn He Ser 
35 40 45 



ctg gac ctg ate cag cag tac tac ctg act ttc aac ttc gac aac gaa 192 
Leu Asp Leu lie Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu 
50 55 60 



ccg gaa aac ate tec ate gaa aac ctg tct tec gac ate ate ggt cag 240 

Pro Glu Asn lie Ser lie Glu Asn Leu Ser Ser Asp lie lie Gly Gin 

65 70 75 80 

ctg gaa ctg atg ccg aac ate gaa cgc ttc ccg aac ggc aag aaa tac 288 

Leu Glu Leu Met Pro Asn lie Glu Arg Phe Pro Asn Gly Lys Lys Tyr 
85 90 95 

gaa ctg gac aaa tac acc atg ttc cac tac ctg cgt get cag gaa ttc 336 

Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe 
100 105 110 

gaa cac ggt aaa tct cgt ate get ctg act aac tec gtt aac gaa get 3 84 

Glu His Gly Lys Ser Arg lie Ala Leu Thr Asn Ser Val Asn Glu Ala 
115 120 125 

ctg ctg aac ccg tct cgc gtt tac acc ttc ttc tct tec gac tac gtt 432 

Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val 
130 135 140 

aag aaa gtt aac aaa get act gaa get get atg ttc ctg ggt tgg gtt 480 

Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val 

145 150 155 160 

gaa cag ctg gtt tac gac ttc acc gac gaa act tct gaa gtt tec acc 528 

Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr 
165 170 175 

act gac aaa ate get gac ate act ate ate ate ccg tac ate ggc ccg 576 

Thr Asp Lys lie Ala Asp lie Thr lie lie lie Pro Tyr lie Gly Pro 
180 185 190 

get ctg aac ate ggt aac atg ctg tac aaa gac gac ttc gtt ggt get 624 

Ala Leu Asn lie Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala 
195 200 205 

ctg ate ttc tct ggc get gtt ate ctg ctg gaa ttc ate ccg gaa ate 672 

Leu He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu He 
210 215 220 

get ate ccg gtt ctg ggt acc ttc get ctg gtt tec tac ate get aac 720 

Ala He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala Asn 

225 230 235 240 

aaa gtt ctg act gtt cag acc ate gac aac get ctg tct aaa cgt aac 768 

Lys Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg Asn 
245 250 255 

gaa aaa tgg gac gaa gtt tac aaa tac ate gtt act aac tgg ctg get 816 

Glu Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu Ala 
260 265 270 



aaa gtt aac act cag ate gac ctg ate cgt aag aag atg aaa gaa get 



864 



Lys Val Asn Thr Gin lie Asp Leu lie Arg Lys Lys Met Lys Glu Ala 
275 280 285 



ctg gaa aac cag get gaa get act aaa get ate ate aac tac cag tac 912 
Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala lie lie Asn Tyr Gin Tyr 
290 295 300 

aac cag tac acc gaa gaa gaa aag aac aac ate aac ttc aac ate gat 960 
Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn lie Asn Phe Asn lie Asp 
305 310 315 320 

gac ctg tec tct aaa ctg aac gaa tec ate aac aaa get atg ate aac 1008 
Asp Leu Ser Ser Lys Leu Asn Glu Ser lie Asn Lys Ala Met lie Asn 
325 330 335 

ate aac aaa ttc ctg aac cag tgc tct gtt tec tac ctg atg aac tct 1056 
lie Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser 
340 345 350 

atg ate ccg tac ggc gtt aaa cgc ctg gaa gac ttc gac get tec ctg 1104 
Met lie Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu 
355 360 365 

aaa gac get ctg ctg aaa tac ate cgt gac aac tac ggt act ctg ate 1152 
Lys Asp Ala Leu Leu Lys Tyr lie Arg Asp Asn Tyr Gly Thr Leu lie 
370 375 380 

ggc cag gtt gac cgt ctg aaa gac aag gtt aac aac acc ctg tct act 1200 
Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr 
385 390 395 400 

gac ate ccg ttc cag ctg tec aaa tac gtt gac aac cag taa 1242 
Asp lie Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin 
405 410 



<210> 20 
<211> 413 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Encoded polypeptide of a synthetic construct based 
on BoNTA Hn 

<400> 20 

Met Ala Leu Asn Asp Leu Cys lie Lys Val Asn Asn Trp Asp Leu Phe 

15 10 15 

Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu 

20 25 30 

Glu lie Thr Ser Asp Thr Asn lie Glu Ala Ala Glu Glu Asn lie Ser 

35 40 45 

Leu Asp Leu lie Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu 

50 55 60 

Pro Glu Asn lie Ser lie Glu Asn Leu Ser Ser Asp lie lie Gly Gin 
65 70 75 80 

Leu Glu Leu Met Pro Asn lie Glu Arg Phe Pro Asn Gly Lys Lys Tyr 



Glu Leu Asp Lys 
100 

Glu His Gly Lys 
115 

Leu Leu Asn Pro 
130 

Lys Lys Val Asn 
145 

Glu Gin Leu Val 

Thr Asp Lys lie 
180 

Ala Leu Asn lie 
195 

Leu lie Phe Ser 
210 

Ala He Pro Val 
225 

Lys Val Leu Thr 

Glu Lys Trp Asp 
260 

Lys Val Asn Thr 
275 

Leu Glu Asn Gin 
290 

Asn Gin Tyr Thr 
305 

Asp Leu Ser Ser 

He Asn Lys Phe 
340 

Met He Pro Tyr 
355 

Lys Asp Ala Leu 
370 

Gly Gin Val Asp 
385 

Asp He Pro Phe 



85 

Tyr Thr Met Phe 

Ser Arg He Ala 
120 

Ser Arg Val Tyr 
135 

Lys Ala Thr Glu 
150 

Tyr Asp Phe Thr 
165 

Ala Asp He Thr 

Gly Asn Met Leu 
200 

Gly Ala Val He 
215 

Leu Gly Thr Phe 
230 

Val Gin Thr He 
245 

Glu Val Tyr Lys 

Gin He Asp Leu 
280 

Ala Glu Ala Thr 
295 

Glu Glu Glu Lys 
310 

Lys Leu Asn Glu 
325 

Leu Asn Gin Cys 

Gly Val Lys Arg 
360 

Leu Lys Tyr He 
375 

Arg Leu Lys Asp 
390 

Gin Leu Ser Lys 
405 



90 

His Tyr Leu Arg 
105 

Leu Thr Asn Ser 

Thr Phe Phe Ser 
140 

Ala Ala Met Phe 
155 

Asp Glu Thr Ser 
170 

He He He Pro 
185 

Tyr Lys Asp Asp 

Leu Leu Glu Phe 
220 

Ala Leu Val Ser 
235 

Asp Asn Ala Leu 
250 

Tyr He Val Thr 
265 

He Arg Lys Lys 

Lys Ala He He 
300 

Asn Asn He Asn 
315 

Ser He Asn Lys 
330 

Ser Val Ser Tyr 
345 

Leu Glu Asp Phe 

Arg Asp Asn Tyr 
380 

Lys Val Asn Asn 
395 

Tyr Val Asp Asn 
410 



95 

Ala Gin Glu Phe 
110 

Val Asn Glu Ala 
125 

Ser Asp Tyr Val 

Leu Gly Trp Val 
160 

Glu Val Ser Thr 
175 

Tyr He Gly Pro 
190 

Phe Val Gly Ala 
205 

He Pro Glu He 

Tyr He Ala Asn 
240 

Ser Lys Arg Asn 
255 

Asn Trp Leu Ala 
270 

Met Lys Glu Ala 
285 

Asn Tyr Gin Tyr 

Phe Asn He Asp 
320 

Ala Met He Asn 
335 

Leu Met Asn Ser 
350 

Asp Ala Ser Leu 
365 

Gly Thr Leu He 

Thr Leu Ser Thr 
400 

Gin 



<210> 21 
<211> 1242 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic construct based on BoNTA He 

<221> CDS 

<222> (1) . . . (1239) 

<400> 21 

atg get cca gga ate tgt ate gac gtc gac aac gag gac ttg ttc ttc 
Met Ala Pro Gly He Cys He Asp Val Asp Asn Glu Asp Leu Phe Phe 



1 



5 



10 



15 



ate get gac aag aac tec ttc tec gac gac ttg tec aag aac gag aga 96 
lie Ala Asp Lys Asn Ser Phe Ser Asp Asp Leu Ser Lys Asn Glu Arg 
20 25 30 

ate gag tac aac ace cag tec aac tac ate gag aac gac ttc cca ate 144 
lie Glu Tyr Asn Thr Gin Ser Asn Tyr lie Glu Asn Asp Phe Pro lie 
35 40 45 

aac gag ttg ate ttg gac ace gac ttg ate tec aag ate gag ttg cca 192 
Asn Glu Leu lie Leu Asp Thr Asp Leu lie Ser Lys lie Glu Leu Pro 
50 55 60 

tec gag aac ace gag tec ttg act gac ttc aac gtc gac gtc cca gtc 240 
Ser Glu Asn Thr Glu Ser Leu Thr Asp Phe Asn Val Asp Val Pro Val 
65 70 75 80 

tac gag aag caa cca get ate aag aag att ttc ace gac gag aac ace 2 88 
Tyr Glu Lys Gin Pro Ala lie Lys Lys lie Phe Thr Asp Glu Asn Thr 
85 90 95 

ate ttc caa tac ctg tac tct cag ace ttc cct ttg gac ate aga gac 336 
lie Phe Gin Tyr Leu Tyr Ser Gin Thr Phe Pro Leu Asp lie Arg Asp 
100 105 110 

ate tec ttg acc tct tec ttc gac gac gee ctg ctg ttc tec aac aag 384 
lie Ser Leu Thr Ser Ser Phe Asp Asp Ala Leu Leu Phe Ser Asn Lys 
115 120 125 

gtc tac tec ttc ttc tec atg gac tac ate aag act get aac aag gtc 432 
Val Tyr Ser Phe Phe Ser Met Asp Tyr lie Lys Thr Ala Asn Lys Val 
130 135 140 

gtc gag gee ggt ttg ttc get ggt tgg gtc aag cag ate gtc aac gat 480 
Val Glu Ala Gly Leu Phe Ala Gly Trp Val Lys Gin lie Val Asn Asp 
145 150 155 160 

ttc gtc ate gag get aac aag tec aac acc atg gac aag att gee gac 528 
Phe Val lie Glu Ala Asn Lys Ser Asn Thr Met Asp Lys He Ala Asp 
165 170 175 

ate tec ttg att gtc cca tac ate ggt ttg gec ttg aac gtc ggt aac 576 
He Ser Leu He Val Pro Tyr He Gly Leu Ala Leu Asn Val Gly Asn 
180 185 190 

gag acc gee aag ggt aac ttc gag aac get ttc gag ate get ggt gec 624 
Glu Thr Ala Lys Gly Asn Phe Glu Asn Ala Phe Glu He Ala Gly Ala 
195 200 205 

tec ate ttg ttg gag ttc ate cca gag ttg ttg ate cca gtc gtc ggt 672 
Ser He Leu Leu Glu Phe He Pro Glu Leu Leu He Pro Val Val Gly 
210 215 220 



gee ttc ttg ttg gag tec tac ate gac aac aag aac aag ate ate aag 
Ala Phe Leu Leu Glu Ser Tyr He Asp Asn Lys Asn Lys He He Lys 
225 230 235 240 



720 



acc ate gac aac get ttg acc aag aga aac gag aag tgg tec gac atg 768 
Thr lie Asp Asn Ala Leu Thr Lys Arg Asn Glu Lys Trp Ser Asp Met 
245 250 255 



tac ggt ttg ate gtc gee caa tgg ttg tec acc gtc aac acc caa ttc 816 

Tyr Gly Leu lie Val Ala Gin Trp Leu Ser Thr Val Asn Thr Gin Phe 
260 265 270 

tac acc ate aag gag ggt atg tac aag gec ttg aac tac cag gec caa 864 

Tyr Thr lie Lys Glu Gly Met Tyr Lys Ala Leu Asn Tyr Gin Ala Gin 
275 280 285 

get ttg gag gag ate ate aag tac aga tac aac ate tac tec gag aag 912 

Ala Leu Glu Glu lie lie Lys Tyr Arg Tyr Asn lie Tyr Ser Glu Lys 
290 295 300 

gag aag tec aac att aac ate gac ttc aac gac ate aac tec aag ctg 960 

Glu Lys Ser Asn lie Asn lie Asp Phe Asn Asp lie Asn Ser Lys Leu 
305 310 315 320 

aac gag ggt att aac cag gec ate gac aac ate aac aac ttc ate aac 1008 

Asn Glu Gly lie Asn Gin Ala lie Asp Asn lie Asn Asn Phe lie Asn 

325 330 335 

ggt tgt tec gtc tec tac ttg atg aag aag atg att cca ttg gee gtc 1056 

Gly Cys Ser Val Ser Tyr Leu Met Lys Lys Met lie Pro Leu Ala Val 
340 345 350 

gag aag ttg ttg gac ttc gac aac acc ctg aag aag aac ttg ttg aac 1104 

Glu Lys Leu Leu Asp Phe Asp Asn Thr Leu Lys Lys Asn Leu Leu Asn 
355 360 365 

tac ate gac gag aac aag ttg tac ttg ate ggt tec get gag tac gag 1152 

Tyr lie Asp Glu Asn Lys Leu Tyr Leu lie Gly Ser Ala Glu Tyr Glu 
370 375 380 

aag tec aag gtc aac aag tac ttg aag acc ate atg cca ttc gac ttg 1200 

Lys Ser Lys Val Asn Lys Tyr Leu Lys Thr lie Met Pro Phe Asp Leu 
385 390 395 400 

tec ate tac acc aac gac acc ate ttg ate gag atg ttc taa 1242 
Ser lie Tyr Thr Asn Asp Thr lie Leu lie Glu Met Phe 
405 410 



<210> 22 
<211> 413 
<212> PRT 

<2 13 > Artificial Sequence 
<220> 

<223> Encoded polypeptide of a synthetic construct based 
on BoNTB Hn 

<400> 22 

Met Ala Pro Gly lie Cys lie Asp Val Asp Asn Glu Asp Leu Phe Phe 



1 

lie Ala Asp Lys 
20 

lie Glu Tyr Asn 
35 

Asn Glu Leu lie 
50 

Ser Glu Asn Thr 
65 

Tyr Glu Lys Gin 

lie Phe Gin Tyr 
100 

lie Ser Leu Thr 
115 

Val Tyr Ser Phe 
130 

Val Glu Ala Gly 
145 

Phe Val He Glu 

He Ser Leu He 
180 

Glu Thr Ala Lys 
195 

Ser He Leu Leu 
210 

Ala Phe Leu Leu 
225 

Thr He Asp Asn 

Tyr Gly Leu He 
260 

Tyr Thr He Lys 
275 

Ala Leu Glu Glu 
290 

Glu Lys Ser Asn 
305 

Asn Glu Gly He 

Gly Cys Ser Val 
340 

Glu Lys Leu Leu 
355 

Tyr He Asp Glu 
370 

Lys Ser Lys Val 
385 

Ser He Tyr Thr 



5 

Asn Ser Phe Ser 

Thr Gin Ser Asn 
40 

Leu Asp Thr Asp 
55 

Glu Ser Leu Thr 
70 

Pro Ala He Lys 
85 

Leu Tyr Ser Gin 

Ser Ser Phe Asp 
120 

Phe Ser Met Asp 
135 

Leu Phe Ala Gly 
150 

Ala Asn Lys Ser 
165 

Val Pro Tyr He 

Gly Asn Phe Glu 
200 

Glu Phe He Pro 
215 

Glu Ser Tyr He 
230 

Ala Leu Thr Lys 
245 

Val Ala Gin Trp 

Glu Gly Met Tyr 
280 

He He Lys Tyr 
295 

He Asn He Asp 
310 

Asn Gin Ala He 
325 

Ser Tyr Leu Met 

Asp Phe Asp Asn 
360 

Asn Lys Leu Tyr 
375 

Asn Lys Tyr Leu 
390 

Asn Asp Thr He 
405 



10 

Asp Asp Leu Ser 
25 

Tyr He Glu Asn 

Leu He Ser Lys 
60 

Asp Phe Asn Val 
75 

Lys He Phe Thr 
90 

Thr Phe Pro Leu 
105 

Asp Ala Leu Leu 

Tyr He Lys Thr 
140 

Trp Val Lys Gin 
155 

Asn Thr Met Asp 
170 

Gly Leu Ala Leu 
185 

Asn Ala Phe Glu 

Glu Leu Leu He 
220 

Asp Asn Lys Asn 
235 

Arg Asn Glu Lys 
250 

Leu Ser Thr Val 
265 

Lys Ala Leu Asn 

Arg Tyr Asn He 
300 

Phe Asn Asp He 
315 

Asp Asn He Asn 
330 

Lys Lys Met He 
345 

Thr Leu Lys Lys 

Leu He Gly Ser 
380 

Lys Thr He Met 
395 

Leu He Glu Met 
410 



15 

Lys Asn Glu Arg 
30 

Asp Phe Pro He 
45 

He Glu Leu Pro 

Asp Val Pro Val 
80 

Asp Glu Asn Thr 
95 

Asp He Arg Asp 
110 

Phe Ser Asn Lys 
125 

Ala Asn Lys Val 

He Val Asn Asp 
160 

Lys He Ala Asp 
175 

Asn Val Gly Asn 
190 

He Ala Gly Ala 
205 

Pro Val Val Gly 

Lys He He Lys 
240 

Trp Ser Asp Met 
255 

Asn Thr Gin Phe 
270 

Tyr Gin Ala Gin 
285 

Tyr Ser Glu Lys 

Asn Ser Lys Leu 
320 

Asn Phe He Asn 
335 

Pro Leu Ala Val 
350 

Asn Leu Leu Asn 
365 

Ala Glu Tyr Glu 

Pro Phe Asp Leu 
400 

Phe 



<210> 23 

<211> 1200 

<212> DNA 

<213> Artificial Sequence 



<220> 

<22 3> Synthetic construct based on BoNTA He 



<221> CDS 

<222> (1) . . . (1197) 
<400> 23 

atg tec ctg tac aac aag acc ctt gac tgt aga gag ctg ctg gtg aag 48 

Met Ser Leu Tyr Asn Lys Thr Leu Asp Cys Arg Glu Leu Leu Val Lys 

15 10 15 

aac act gac ctg cca ttc ate ggt gac ate agt gac gtg aag act gac 96 

Asn Thr Asp Leu Pro Phe lie Gly Asp lie Ser Asp Val Lys Thr Asp 

20 25 30 

ate ttc ctg cgt aag gac ate aac gag gag act gag gtg ate tac tac 144 

lie Phe Leu Arg Lys Asp lie Asn Glu Glu Thr Glu Val lie Tyr Tyr 

35 40 45 

cca gac aac gtg tea gta gac caa gtg ate etc agt aag aac acc tec 192 

Pro Asp Asn Val Ser Val Asp Gin Val lie Leu Ser Lys Asn Thr Ser 

50 55 60 

gag cat gga caa eta gac ctg etc tac cct agt ate gac agt gag agt 240 

Glu His Gly Gin Leu Asp Leu Leu Tyr Pro Ser lie Asp Ser Glu Ser 

65 70 75 80 

gag ate ctg cca ggg gag aat caa gtc ttc tac gac aac cgt acc cag 2 88 

Glu lie Leu Pro Gly Glu Asn Gin Val Phe Tyr Asp Asn Arg Thr Gin 

85 90 95 

aac gtg gac tac ctg aac tec tac tac tac eta gag tct cag aag ctg 336 

Asn Val Asp Tyr Leu Asn Ser Tyr Tyr Tyr Leu Glu Ser Gin Lys Leu 

100 105 110 

agt gac aac gtg gag gac ttc act ttc acg cgt tea ate gag gag get 3 84 

Ser Asp Asn Val Glu Asp Phe Thr Phe Thr Arg Ser lie Glu Glu Ala 

115 120 125 

ctg gac aac agt gca aag gtg tac act tac ttc cct acc ctg get aac 432 

Leu Asp Asn Ser Ala Lys Val Tyr Thr Tyr Phe Pro Thr Leu Ala Asn 

130 135 140 

aag gtg aat gee ggt gtg caa ggt ggt ctg ttc ctg atg tgg gca aac 480 

Lys Val Asn Ala Gly Val Gin Gly Gly Leu Phe Leu Met Trp Ala Asn 

145 150 155 160 

gac gtg gtt gag gac ttc act acc aac ate ctg cgt aag gac aca ctg 52 8 

Asp Val Val Glu Asp Phe Thr Thr Asn lie Leu Arg Lys Asp Thr Leu 

165 170 175 

gac aag ate tea gat gtg tea get ate ate ccc tac ate gga ccc gca 576 

Asp Lys lie Ser Asp Val Ser Ala lie lie Pro Tyr lie Gly Pro Ala 

180 185 190 



ctg aac ate tec aac tct gtg cgt cgt gga aac ttc act gag gca ttc 624 



Leu Asn lie Ser Asn Ser Val Arg Arg Gly Asn Phe Thr Glu Ala Phe 
195 200 205 



gca gtc act ggt gtc acc ate ctg ctg gag gca ttc cct gag ttc aca 672 
Ala Val Thr Gly Val Thr lie Leu Leu Glu Ala Phe Pro Glu Phe Thr 
210 215 220 

ate cct get ctg ggt gca ttc gtg ate tac agt aag gtc cag gag cga 720 
lie Pro Ala Leu Gly Ala Phe Val lie Tyr Ser Lys Val Gin Glu Arg 
225 230 235 240 

aac gag ate ate aag acc ate gac aac tgt ctg gag cag agg ate aag 768 
Asn Glu lie lie Lys Thr lie Asp Asn Cys Leu Glu Gin Arg lie Lys 
245 250 255 

aga tgg aag gac tec tac gag tgg atg atg gga acg tgg ttg tec agg 816 
Arg Trp Lys Asp Ser Tyr Glu Trp Met Met Gly Thr Trp Leu Ser Arg 
260 265 270 

ate ate acc cag ttc aac aac ate tec tac cag atg tac gac tec ctg 864 
lie lie Thr Gin Phe Asn Asn lie Ser Tyr Gin Met Tyr Asp Ser Leu 
275 280 285 

aac tac cag gca ggt gca ate aag get aag ate gac ctg gag tac aag 912 
Asn Tyr Gin Ala Gly Ala lie Lys Ala Lys lie Asp Leu Glu Tyr Lys 
290 295 300 

aag tac tec gga age gac aag gag aac ate aag age cag gtt gag aac 960 
Lys Tyr Ser Gly Ser Asp Lys Glu Asn lie Lys Ser Gin Val Glu Asn 
305 310 315 320 

ctg aag aac agt ctg gac gtc aag ate teg gag gca atg aac aac ate 1008 
Leu Lys Asn Ser Leu Asp Val Lys lie Ser Glu Ala Met Asn Asn lie 
325 330 335 

aac aag ttc ate cga gag tgc tec gtc acc tac ctg ttc aag aac atg 1056 
Asn Lys Phe lie Arg Glu Cys Ser Val Thr Tyr Leu Phe Lys Asn Met 
340 345 350 

ctg cct aag gtc ate gac gag ctg aac gag ttc gac cga aac acc aag 1104 
Leu Pro Lys Val lie Asp Glu Leu Asn Glu Phe Asp Arg Asn Thr Lys 
355 360 365 

gca aag ctg ate aac ctg ate gac tec cat aac ate ate ctg gtc ggt 1152 
Ala Lys Leu lie Asn Leu lie Asp Ser His Asn lie lie Leu Val Gly 
370 375 380 

gag gtc gac aag ctg aag gca aag gta aac aac age ttc cag aac 1197 
Glu Val Asp Lys Leu Lys Ala Lys Val Asn Asn Ser Phe Gin Asn 
385 390 395 

taa 1200 

<210> 24 
<211> 399 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Encoded polypeptide of a synthetic construct based 
on BoNTC Hn 



<400> 24 
Met Ser Leu Tyr 
1 

Asn Thr Asp Leu 
20 

lie Phe Leu Arg 
35 

Pro Asp Asn Val 
50 

Glu His Gly Gin 
65 

Glu lie Leu Pro 

Asn Val Asp Tyr 
100 

Ser Asp Asn Val 
115 

Leu Asp Asn Ser 
130 

Lys Val Asn Ala 
145 

Asp Val Val Glu 

Asp Lys lie Ser 
180 

Leu Asn lie Ser 
195 

Ala Val Thr Gly 
210 

lie Pro Ala Leu 
225 

Asn Glu lie lie 

Arg Trp Lys Asp 
260 

He He Thr Gin 
275 

Asn Tyr Gin Ala 
290 

Lys Tyr Ser Gly 
305 

Leu Lys Asn Ser 

Asn Lys Phe He 
340 

Leu Pro Lys Val 
355 

Ala Lys Leu He 
370 

Glu Val Asp Lys 
385 



Asn Lys Thr Leu 
5 

Pro Phe He Gly 

Lys Asp He Asn 
40 

Ser Val Asp Gin 
55 

Leu Asp Leu Leu 
70 

Gly Glu Asn Gin 
85 

Leu Asn Ser Tyr 

Glu Asp Phe Thr 
120 

Ala Lys Val Tyr 
135 

Gly Val Gin Gly 
150 

Asp Phe Thr Thr 
165 

Asp Val Ser Ala 

Asn Ser Val Arg 
200 

Val Thr He Leu 
215 

Gly Ala Phe Val 
230 

Lys Thr He Asp 
245 

Ser Tyr Glu Trp 

Phe Asn Asn He 
280 

Gly Ala He Lys 
295 

Ser Asp Lys Glu 
310 

Leu Asp Val Lys 
325 

Arg Glu Cys Ser 

lie Asp Glu Leu 
360 

Asn Leu He Asp 
375 

Leu Lys Ala Lys 
390 



Asp Cys Arg Glu 
10 

Asp He Ser Asp 
25 

Glu Glu Thr Glu 

Val He Leu Ser 
60 

Tyr Pro Ser He 
75 

Val Phe Tyr Asp 
90 

Tyr Tyr Leu Glu 
105 

Phe Thr Arg Ser 

Thr Tyr Phe Pro 
140 

Gly Leu Phe Leu 
155 

Asn He Leu Arg 
170 

He He Pro Tyr 
185 

Arg Gly Asn Phe 

Leu Glu Ala Phe 
220 

He Tyr Ser Lys 
235 

Asn Cys Leu Glu 
250 

Met Met Gly Thr 
265 

Ser Tyr Gin Met 

Ala Lys He Asp 
300 

Asn He Lys Ser 
315 

He Ser Glu Ala 
330 

Val Thr Tyr Leu 
345 

Asn Glu Phe Asp 

Ser His Asn He 
380 

Val Asn Asn Ser 
395 



Leu Leu Val Lys 
15 

Val Lys Thr Asp 
30 

Val He Tyr Tyr 
45 

Lys Asn Thr Ser 

Asp Ser Glu Ser 
80 

Asn Arg Thr Gin 
95 

Ser Gin Lys Leu 
110 

He Glu Glu Ala 
125 

Thr Leu Ala Asn 

Met Trp Ala Asn 
160 

Lys Asp Thr Leu 
175 

He Gly Pro Ala 
190 

Thr Glu Ala Phe 
205 

Pro Glu Phe Thr 

Val Gin Glu Arg 
240 

Gin Arg He Lys 
255 

Trp Leu Ser Arg 
270 

Tyr Asp Ser Leu 
285 

Leu Glu Tyr Lys 

Gin Val Glu Asn 
320 

Met Asn Asn He 
335 

Phe Lys Asn Met 
350 

Arg Asn Thr Lys 
365 

He Leu Val Gly 
Phe Gin Asn 



<210> 25 
<211> 1161 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic construct based on BoNTA He 

<221> CDS 

<222> (1) . . . (1158) 

<400> 25 

atg gec aac tec cgt gac gac tec acc tgc ate aag gtc aag aac aac 48 

Met Ala Asn Ser Arg Asp Asp Ser Thr Cys lie Lys Val Lys Asn Asn 

1 5 10 .15 

aga ctg cca tac gtt gec gac aag gac tec ate tec cag gag ate ttc 96 
Arg Leu Pro Tyr Val Ala Asp Lys Asp Ser lie Ser Gin Glu lie Phe 
20 25 30 

gag aac aag ate ate acc gac gag acc aac gtt caa aac tac tec gac 144 
Glu Asn Lys lie lie Thr Asp Glu Thr Asn Val Gin Asn Tyr Ser Asp 
35 40 45 

aag ttc tct ttg gac gag tec ate ctg gac ggt cag gtc cca ate aac 192 
Lys Phe Ser Leu Asp Glu Ser lie Leu Asp Gly Gin Val Pro lie Asn 
50 55 60 

cca gag ate gtc gac cca ctg ttg cca aac gtc aac atg gag cca ttg 240 
Pro Glu lie Val Asp Pro Leu Leu Pro Asn Val Asn Met Glu Pro Leu 
65 70 75 80 

aac ttg cca ggt gag gag ate gtc ttc tac gac gac ate acc aag tac 288 
Asn Leu Pro Gly Glu Glu lie Val Phe Tyr Asp Asp lie Thr Lys Tyr 
85 90 95 

gtc gac tac ttg aac tec tac tac tac ttg gag tct caa aag ttg tct 336 
Val Asp Tyr Leu Asn Ser Tyr Tyr Tyr Leu Glu Ser Gin Lys Leu Ser 
100 105 110 

aac aac gtc gag aac ate acc ttg acc acc tec gtc gag gag gec ttg- 384 
Asn Asn Val Glu Asn lie Thr Leu -Thr Thr Ser Val Glu Glu Ala Leu 
115 120 125 

ggt tac tct aac aag ate tac acc ttc ctg cca tec ttg get gag aag 432 
Gly Tyr Ser Asn Lys lie Tyr Thr Phe Leu Pro Ser Leu Ala Glu Lys 
130 135 140 

gtt aac aag ggt gtt caa get ggt ttg ttc ctg aac tgg gec aac gag 480 
Val Asn Lys Gly Val Gin Ala Gly Leu Phe Leu Asn Trp Ala Asn Glu 
145 150 155 160 



gtc gtc gag gac ttc acc acc aac ate atg aag aag gac acc ctg gac 
Val Val Glu Asp Phe Thr Thr Asn He Met Lys Lys Asp Thr Leu Asp 
165 170 175 



528 



aag ate tec gac gtc tec gtc ate ate cca tac ate ggt cca gec ttg 576 

Lys lie Ser Asp Val Ser Val lie lie Pro Tyr lie Gly Pro Ala Leu 

180 185 190 

aac ate ggt aac tec gee ctg aga ggt aac ttc aac cag gec ttc gec 624 

Asn lie Gly Asn Ser Ala Leu Arg Gly Asn Phe Asn Gin Ala Phe Ala 

195 200 205 

acc gec ggt gtc gec ttc ctg ctg gag ggt ttc cca gag ttc ace ate 672 

Thr Ala Gly Val Ala Phe Leu Leu Glu Gly Phe Pro Glu Phe Thr lie 

210 215 220 

cca gee ctg ggt gtc ttc acc ttc tac tec tec ate cag gag aga gag 720 

Pro Ala Leu Gly Val Phe Thr Phe Tyr Ser Ser lie Gin Glu Arg Glu 

225 230 235 240 

aag ate ate aag acc ate gag aac tgc ttg gag cag aga gtc aag aga 768 

Lys lie lie Lys Thr lie Glu Asn Cys Leu Glu Gin Arg Val Lys Arg 

245 250 255 

tgg aag gac tec tac cag tgg atg gtt tec aac tgg ctg tec aga ate 816 

Trp Lys Asp Ser Tyr Gin Trp Met Val Ser Asn Trp Leu Ser Arg lie 

260 265 270 

acc acc caa ttc aac cac ate aac tac cag atg tac gac tec ctg tec 864 

Thr Thr Gin Phe Asn His lie Asn Tyr Gin Met Tyr Asp Ser Leu Ser 

275 280 285 

tac cag gee gac gee ate aag gec aag ate gac ctg gag tac aag aag 912 

Tyr Gin Ala Asp Ala lie Lys Ala Lys lie Asp Leu Glu Tyr Lys Lys 

290 295 300 

tac tec ggt tec gac aag gag aac ate aag tec cag gtc gag aac ctg 960 

Tyr Ser Gly Ser Asp Lys Glu Asn lie Lys Ser Gin Val Glu Asn Leu 

305 310 315 320 

aag aac tec ttg gac gtc aag ate tec gag gee atg aac aac ate aac 1008 

Lys Asn Ser Leu Asp Val Lys lie Ser Glu Ala Met Asn Asn lie Asn 

325 330 335 

aag ttc ate cgt gag tgt tec gtc acc tac ctg ttc aag aac atg ctg 1056 

Lys Phe lie Arg Glu Cys Ser Val Thr Tyr Leu Phe Lys Asn Met Leu 

340 345 350 

cca aag gtc ate gac gag ctg aac aag ttc gac ctg aga acc aag acc 1104 

Pro Lys Val lie Asp Glu Leu Asn Lys Phe Asp Leu Arg Thr Lys Thr 

355 360 365 

gag ctg ate aac ctg ate gac tec cac aac ate ate ctg gtt ggt gag 1152 

Glu Leu lie Asn Leu lie Asp Ser His Asn lie lie Leu Val Gly Glu 

370 375 380 

gtt gac taa 1161 

Val Asp 

385 



<210> 26 

<211> 386 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Encoded polypeptide of a synthetic construct based 
on BoNTD Hn 



<400> 26 
Met Ala Asn Ser 
1 

Arg Leu Pro Tyr 
20 

Glu Asn Lys lie 
35 

Lys Phe Ser Leu 
50 

Pro Glu He Val 
65 

Asn Leu Pro Gly 

Val Asp Tyr Leu 
100 

Asn Asn Val Glu 
115 

Gly Tyr Ser Asn 
130 

Val Asn Lys Gly 
145 

Val Val Glu Asp 

Lys He Ser Asp 
180 

Asn He Gly Asn 
195 

Thr Ala Gly Val 
210 

Pro Ala Leu Gly 
225 

Lys He He Lys 

Trp Lys Asp Ser 
260 

Thr Thr Gin Phe 
275 

Tyr Gin Ala Asp 
290 

Tyr Ser Gly Ser 
305 

Lys Asn Ser Leu 

Lys Phe He Arg 
340 

Pro Lys Val He 
355 

Glu Leu He Asn 



Arg Asp Asp Ser 
5 

Val Ala Asp Lys 

He Thr Asp Glu 
40 

Asp Glu Ser He 
55 

Asp Pro Leu Leu 
70 

Glu Glu He Val 
85 

Asn Ser Tyr Tyr 

Asn He Thr Leu 
120 

Lys He Tyr Thr 
135 

Val Gin Ala Gly 
150 

Phe Thr Thr Asn 
165 

Val Ser Val He 

Ser Ala Leu Arg 
200 

Ala Phe Leu Leu 
215 

Val Phe Thr Phe 
230 

Thr He Glu Asn 
245 

Tyr Gin Trp Met 

Asn His He Asn 
280 

Ala He Lys Ala 
295 

Asp Lys Glu Asn 
310 

Asp Val Lys He 
325 

Glu Cys Ser Val 

Asp Glu Leu Asn 
360 

Leu He Asp Ser 



Thr Cys He Lys 
10 

Asp Ser He Ser 
25 

Thr Asn Val Gin 

Leu Asp Gly Gin 
60 

Pro Asn Val Asn 
75 

Phe Tyr Asp Asp 
90 

Tyr Leu Glu Ser 
105 

Thr Thr Ser Val 

Phe Leu Pro Ser 
140 

Leu Phe Leu Asn 
155 

He Met Lys Lys 
170 

He Pro Tyr He 
185 

Gly Asn Phe Asn 

Glu Gly Phe Pro 
220 

Tyr Ser Ser He 
235 

Cys Leu Glu Gin 
250 

Val Ser Asn Trp 
265 

Tyr Gin Met Tyr 

Lys He Asp Leu 
300 

He Lys Ser Gin 
315 

Ser Glu Ala Met 
330 

Thr Tyr Leu Phe 
345 

Lys Phe Asp Leu 
His Asn He He 



Val Lys Asn Asn 
15 

Gin Glu He Phe 
30 

Asn Tyr Ser Asp 
45 

Val Pro He Asn 

Met Glu Pro Leu 
80 

He Thr Lys Tyr 
95 

Gin Lys Leu Ser 
110 

Glu Glu Ala Leu 
125 

Leu Ala Glu Lys 

Trp Ala Asn Glu 
160 

Asp Thr Leu Asp 
175 

Gly Pro Ala Leu 
190 

Gin Ala Phe Ala 
205 

Glu Phe Thr He 

Gin Glu Arg- Glu 
240 

Arg Val Lys Arg 
255 

Leu Ser Arg He 
270 

Asp Ser Leu Ser 
285 

Glu Tyr Lys Lys 

Val Glu Asn Leu 
320 

Asn Asn He Asn 
335 

Lys Asn Met Leu 
350 

Arg Thr Lys Thr 
365 

Leu Val Gly Glu 



370 
Val Asp 
385 



375 



380 



<210> 27 
<211> 1149 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic construct based on BoNTA He 

<221> CDS 

<222> (1) . . . (1146) 

<400> 27 

atg tec ate tgc ate gag ate aac aac ggt gag ctg ttc ttc gtg get 48 

Met Ser lie Cys lie Glu lie Asn Asn Gly Glu Leu Phe Phe Val Ala 
15 10 15 

tec gag aac agt tac aac gat gac aac ate aac act cct aag gag att 96 
Ser Glu Asn Ser Tyr Asn Asp Asp Asn lie Asn Thr Pro Lys Glu lie 
20 25 30 

gac gac acc gtc act tct aac aac aac tac gaa aac gac ctg gac cag 144 
Asp Asp Thr Val Thr Ser Asn Asn Asn Tyr Glu Asn Asp Leu Asp Gin 
35 40 45 

gtc ate eta aac ttc aac tec gag tec gee cct ggt ctg tec gac gag 192 
Val lie Leu Asn Phe Asn Ser Glu Ser Ala Pro Gly Leu Ser Asp Glu 
50 55 60 

aag ctg aac ctg acc ate cag aac gac get tac ate cca aag tac gac 24 0 
Lys Leu Asn Leu Thr lie Gin Asn Asp Ala Tyr lie Pro Lys Tyr Asp 
65 70 75 80 

tec aac ggt aca tec gat ate gag cag cat gac gtt aac gag ctt aac 288 
Ser Asn Gly Thr Ser Asp lie Glu Gin His Asp Val Asn Glu Leu Asn 
85 90 95 

gtc ttc ttc tac tta gac get cag aag gtg ccc gag ggt gag aac aac 336 
Val Phe Phe Tyr Leu Asp Ala Gin Lys Val Pro Glu Gly Glu Asn Asn 
100 105 110 

gtc aat etc acc tct tea att gac aca gee ttg ttg gag cag cct aag 384 
Val Asn Leu Thr Ser Ser lie Asp Thr Ala Leu Leu Glu Gin Pro Lys 
115 120 125 

ate tac acc ttc ttc tec tec gag ttc ate aac aac gtc aac aag cct 432 
lie Tyr Thr Phe Phe Ser Ser Glu Phe lie Asn Asn Val Asn Lys Pro 
130 135 140 



gtg cag gee gca ttg ttc gta age tgg att cag cag gtg tta gta gac 
Val Gin Ala Ala Leu Phe Val Ser Trp lie Gin Gin Val Leu Val Asp 
145 150 155 160 



480 



ttc act act gag get aac cag aag tec act gtt gac aag ate get gac 528 
Phe Thr Thr Glu Ala Asn Gin Lys Ser Thr Val Asp Lys He Ala Asp 
165 170 175 

ate tec ate gtc gtc cca tac ate ggt ctg get ctg aac ate ggc aac 576 
He Ser He Val Val Pro Tyr He Gly Leu Ala Leu Asn He Gly Asn 
180 185 190 

gag gca cag aag ggc aac ttc aag gat gec ctt gag ttg ttg ggt gee 624 
Glu Ala Gin Lys Gly Asn Phe Lys Asp Ala Leu Glu Leu Leu Gly Ala 
195 200 205 

ggt att ttg ttg gag ttc gaa ccc gag ctg ctg ate cct ace ate ctg 672 
Gly He Leu Leu Glu Phe Glu Pro Glu Leu Leu He Pro Thr He Leu 
210 215 220 

gtc ttc acg ate aag tec ttc ctg ggt tec tec gac aac aag aac aag 720 
Val Phe Thr He Lys Ser Phe Leu Gly Ser Ser Asp Asn Lys Asn Lys 
225 230 235 240 

gtc att aag gee ate aac aac gee ctg aag gag cgt gac gag aag tgg 768 
Val He Lys Ala He Asn Asn Ala Leu Lys Glu Arg Asp Glu Lys Trp 
245 250 255 

aag gaa gtc tat tec ttc ate gtc teg aac tgg atg ace aag ate aac 816 
Lys Glu Val Tyr Ser Phe He Val Ser Asn Trp Met Thr Lys He Asn 
260 265 270 

acc cag ttc aac aag cga aag gag cag atg tac cag get ctg cag aac 864 
Thr Gin Phe Asn Lys Arg Lys Glu Gin Met Tyr Gin Ala Leu Gin Asn 
275 280 285 

cag gtc aac gee ate aag acc ate ate gag tec aag tac aac tec tac 912 
Gin Val Asn Ala He Lys Thr He He Glu Ser Lys Tyr Asn Ser Tyr 
290 295 300 

acc ctg gag gag aag aac gag ctt acc aac aag tac gat ate aag cag 960 
Thr Leu Glu Glu Lys Asn Glu Leu Thr Asn Lys Tyr Asp He Lys Gin 
305 310 315 320 

ate gag aac gag ctg aac cag aag gtc tec ate gee atg aac aac ate 1008 
He Glu Asn Glu Leu Asn Gin Lys Val Ser He Ala Met Asn Asn lie 
325 330 335 

gac agg ttc ctg acc gag tec tec ate tec tac ctg atg aag etc ate 1056 
Asp Arg Phe Leu Thr Glu Ser Ser He Ser Tyr Leu Met Lys Leu He 
340 345 350 

aac gag gtc aag ate aac aag ctg cga gag tac gac gag aat gtc aag 1104 
Asn Glu Val Lys He Asn Lys Leu Arg Glu Tyr Asp Glu Asn Val Lys 
355 360 365 

acg tac ctg ctg aac tac ate ate cag cac gga tec ate ctg 1146 
Thr Tyr Leu Leu Asn Tyr He He Gin His Gly Ser He Leu 
370 375 380 

taa 1149 



<210> 28 

<211> 382 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Encoded polypeptide of a synthetic construct based 
on BoNTE Hn 



<400> 28 
Met Ser lie Cys 
1 

Ser Glu Asn Ser 
20 

Asp Asp Thr Val 
35 

Val lie Leu Asn 
50 

Lys Leu Asn Leu 
65 

Ser Asn Gly Thr 

Val Phe Phe Tyr 
100 

Val Asn Leu Thr 
115 

lie Tyr Thr Phe 
130 

Val Gin Ala Ala 
145 

Phe Thr Thr Glu 

lie Ser lie Val 
180 

Glu Ala Gin Lys 
195 

Gly lie Leu Leu 
210 

Val Phe Thr lie 
225 

Val lie Lys Ala 

Lys Glu Val Tyr 
260 

Thr Gin Phe Asn 
275 

Gin Val Asn Ala 
290 

Thr Leu Glu Glu 
305 

lie Glu Asn Glu 

Asp Arg Phe Leu 
340 

Asn Glu Val Lys 
355 



lie Glu lie Asn 
5 

Tyr Asn Asp Asp 

Thr Ser Asn Asn 
40 

Phe Asn Ser Glu 
55 

Thr lie Gin Asn 
70 

Ser Asp lie Glu 
85 

Leu Asp Ala Gin 

Ser Ser lie Asp 
120 

Phe Ser Ser Glu 
135 

Leu Phe Val Ser 
150 

Ala Asn Gin Lys 
165 

Val Pro Tyr lie 

Gly Asn Phe Lys 
200 

Glu Phe Glu Pro 
215 

Lys Ser Phe Leu 
230 

lie Asn Asn Ala 
245 

Ser Phe lie Val 

Lys Arg Lys Glu 
280 

lie Lys Thr He 
295 

Lys Asn Glu Leu 
310 

Leu Asn Gin Lys 
325 

Thr Glu Ser Ser 

He Asn Lys Leu 
360 



Asn Gly Glu Leu 
10 

Asn He Asn Thr 
25 

Asn Tyr Glu Asn 

Ser Ala Pro Gly 
60 

Asp Ala Tyr He 
75 

Gin His Asp Val 
90 

Lys Val Pro Glu 
105 

Thr Ala Leu Leu 

Phe He Asn Asn 
140 

Trp He Gin Gin 
155 

Ser Thr Val Asp 
170 

Gly Leu Ala Leu 
185 

Asp Ala Leu Glu 

Glu Leu Leu He 
220 

Gly Ser Ser Asp 
235 

Leu Lys Glu Arg 
250 

Ser Asn Trp Met 
265 

Gin Met Tyr Gin 

He Glu Ser Lys 
300 

Thr Asn Lys Tyr 
315 

Val Ser He Ala 
330 

He Ser Tyr Leu 
345 

Arg Glu Tyr Asp 



Phe Phe Val Ala 
15 

Pro Lys Glu He 
30 

Asp Leu Asp Gin 
45 

Leu Ser Asp Glu 

Pro Lys Tyr Asp 
80 

Asn Glu Leu Asn 
95 

Gly Glu Asn Asn 
110 

Glu Gin Pro Lys 
125 

Val Asn Lys Pro 

Val Leu Val Asp 
160 

Lys He Ala Asp 
175 

Asn He Gly Asn 
190 

Leu Leu Gly Ala 
205 

Pro Thr He Leu 

Asn Lys Asn Lys 
240 

Asp Glu Lys Trp 
255 

Thr Lys He Asn 
270 

Ala Leu Gin Asn 
285 

Tyr Asn Ser Tyr 

Asp He Lys Gin 
320 

Met Asn Asn He 
335 

Met Lys Leu He 
350 

Glu Asn Val Lys 
365 



Thr Tyr Leu Leu Asn Tyr lie lie Gin His Gly Ser lie Leu 
370 375 380 



<210> 29 
<211> 1227 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Synthetic construct based on BoNTA He 



<221> CDS 

<222> (1) . . . (1224) 



<400> 29 

atg gec cca cca cgt ctg tgt att aga gtc aac aac tea gaa tta ttc 48 
Met Ala Pro Pro Arg Leu Cys lie Arg Val Asn Asn Ser Glu Leu Phe 
15 10 15 



ttt gtc get tec gag tea age tac aac gag aac gat att aac aca cct 96 
Phe Val Ala Ser Glu Ser Ser Tyr Asn Glu Asn Asp lie Asn Thr Pro 
20 25 30 



aaa gag att gac gat act acc aac eta aac aac aac tac egg aac aac 144 
Lys Glu lie Asp Asp Thr Thr Asn Leu Asn Asn Asn Tyr Arg Asn Asn 
35 40 45 



ttg gat gag gtt att ttg gat tac aac tea cag acc ate cct caa att 192 
Leu Asp Glu Val lie Leu Asp Tyr Asn Ser Gin Thr lie Pro Gin lie 
50 55 60 



tec aac cgt acc tta aac act ctt 
Ser Asn Arg Thr Leu Asn Thr Leu 
65 70 

aga tac gat tct aac ggt acc tea 
Arg Tyr Asp Ser Asn Gly Thr Ser 
85 



gtc caa gac aac tec tac gtt cca 240 
Val Gin Asp Asn Ser Tyr Val Pro 
75 80 

gag ate gag gag tat gat gtt gtt 288 
Glu lie Glu Glu Tyr Asp Val Val 
90 95 



gac ttt aac gtc ttt ttc tat ttg cat gee cag aag gtg cca gaa ggt 336 
Asp Phe Asn Val Phe Phe Tyr Leu His Ala Gin Lys Val Pro Glu Gly 
100 105 110 

gaa acc aac ate tea ttg act tct tec att gat acc gec ttg ttg gaa 384 
Glu Thr Asn lie Ser Leu Thr Ser Ser lie Asp Thr Ala Leu Leu Glu 
115 120 125 



gag tec aag gat ate ttc ttt tct teg gag ttt ate gat act ate aac 432 
Glu Ser Lys Asp lie Phe Phe Ser Ser Glu Phe lie Asp Thr lie Asn 
130 135 140 



aag cct gtc aac gec get ctg ttc att gat tgg att age aag gtc ate 480 
Lys Pro Val Asn Ala Ala Leu Phe lie Asp Trp lie Ser Lys Val lie 
145 150 155 160 



aga gat ttt acc act gaa get act caa aag tec act gtt gat aag att 



528 



Arg Asp Phe Thr Thr Glu Ala Thr Gin Lys Ser Thr Val Asp Lys lie 
165 170 175 



get gac ate tct ttg att gtc ccc tat gtc ggt ctt get ttg aac ate 576 

Ala Asp lie Ser Leu lie Val Pro Tyr Val Gly Leu Ala Leu Asn lie 

180 185 190 

att att gag gca gaa aag ggt aac ttt gag gag get ttt gaa ttg ttg 624 

lie lie Glu Ala Glu Lys Gly Asn Phe Glu Glu Ala Phe Glu Leu Leu 

195 200 205 

gga gtt ggt att ttg ttg gag ttt gtt cca gaa ctt acc att cct gtc 672 

Gly Val Gly lie Leu Leu Glu Phe Val Pro Glu Leu Thr lie Pro Val 

210 215 220 

att tta gtt ttt acg ate aag tec tac ate gat tea tac gag aac aag 720 

lie Leu Val Phe Thr lie Lys Ser Tyr lie Asp Ser Tyr Glu Asn Lys 

225 230 235 240 

aat aaa gca att aaa get att aac aac tec ttg ate gaa aga gag get 768 

Asn Lys Ala lie Lys Ala lie Asn Asn Ser Leu lie Glu Arg Glu Ala 

245 250 255 

aag tgg aag gaa ate tac tea tgg att gta tea aac tgg ctt act aga 816 

Lys Trp Lys Glu lie Tyr Ser Trp lie Val Ser Asn Trp Leu Thr Arg 

260 265 270 

att aac act caa ttt aac aag aga aag gag caa atg tac cag get ctg 864 

lie Asn Thr Gin Phe Asn Lys Arg Lys Glu Gin Met Tyr Gin Ala Leu 

275 280 285 

caa aac caa gtc gat get ate aag act gca att gaa tac aag tac aac 912 

Gin Asn Gin Val Asp Ala lie Lys Thr Ala lie Glu Tyr Lys Tyr Asn 

290 295 300 

aac tat act tec gat gag aag aac aga ctt gaa tct gaa tac aat ate 960 

Asn Tyr Thr Ser Asp Glu Lys Asn Arg Leu Glu Ser Glu Tyr Asn lie 

305 310 315 320 

aac aac att gaa gaa gag ttg aac aag aaa gtt tct ttg get atg aag 1008 

Asn Asn lie Glu Glu Glu Leu Asn Lys Lys Val Ser Leu Ala Met Lys 

325 330 335 

aat ate gaa aga ttt atg acc gaa tec tct ate tct tac ttg atg aag 1056 

Asn lie Glu Arg Phe Met Thr Glu Ser Ser lie Ser Tyr Leu Met Lys 

340 345 350 

ttg ate aat gag gee aag gtt ggt aag ttg aag aag tac gat aac cac 1104 

Leu lie Asn Glu Ala Lys Val Gly Lys Leu Lys Lys Tyr Asp Asn His 

355 360 365 

gtt aag age gat ctg ctg aac tac att etc gac cac aga tea ate ctg 1152 

Val Lys Ser Asp Leu Leu Asn Tyr lie Leu Asp His Arg Ser lie Leu 

370 375 380 

gga gag cag aca aac gag ctg agt gat ttg gtt act tec act ttg aac 1200 

Gly Glu Gin Thr Asn Glu Leu Ser Asp Leu Val Thr Ser Thr Leu Asn 



385 



390 



395 



400 



tec tec att cca ttt gag ctt tct taa 1227 
Ser Ser lie Pro Phe Glu Leu Ser 
405 



<210> 30 

<211> 408 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Encoded polypeptide of a synthetic construct based 
on BoNTF Hn 



<400> 30 





Ala 


XT J.KJ 


~D >- r^i 
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T ,aii 


Pvc 
uy o 


Tip 
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Q o >* 
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Ly s 
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Asp 


Asp 


Tnr 


Tnr 


Asn 


Leu 


Asn 


Asn 


Asn 


Tyr 


Arg 


Asn 


Asn 






35 










40 










45 








Leu 


ASp 


olU 


Val 


11c 


Leu 


Asp 


Tyr 


Asn 


C o v 


win 


Tnr 


lie 


Pro 




Tip 

lie 














j D 










o u 










Coy* 


Asn 


Arg 


1 XIX 


Leu 


Asn 


1 IlX 


Leu 


val 


ri "1 n 


Asp 


Asn 


C a •y 
OCX 


Tyr 


v ai 


Pro 












7 o 




















O U 


Arg 


Tyr 


Asp 


Ser 


Asn 




inr 


Ser 


LrlU 


Tic* 

lie 


LrlU 


LjIU 


Tyr 


Asp 


vai 


vai 










o o 
























Asp 




Asn 


vai 


Fne 




Tyr 


Leu 


rilS 


Aia 




Lys 


val 


Pro 


VjlU 


biy 








ion 

J.UU 










i nc 

1U3 










1 1 U 






CjIU 


inr 


Asn 


lie 


Ser 


Leu 


inr 


Ser 


Ser 


T "I _ 

lie 


ASp 


Tnr 


Ala 


Leu 


Leu 


Glu 






1 1 c 
113 










l^U 










IOC 
1ZD 








Glu 


Ser 


Lys 


Asp 


T *l _ 

lie 


Phe 


Phe 


Ser 


Ser 


Glu 


Phe 


He 


Asp 


Thr 


He 


Asn 




130 










135 










140 










Lys 


Pro 


Val 


Asn 


Ala 


Ala 


Leu 


Phe 


He 


Asp 


Trp 


He 


Ser 


Lys 


Val 


He 


145 










150 










155 










160 


Arg 


Asp 


Phe 


Thr 


Thr 


Glu 


Ala 


Thr 


Gin 


Lys 


Ser 


Thr 


Val 


Asp 


Lys 


He 










165 










170 










175 




Ala 


Asp 


He 


Ser 


Leu 


He 


Val 


Pro 


Tyr 


Val 


Gly 


Leu 


Ala 


Leu 


Asn 


He 








180 










185 










190 






He 


He 


Glu 


Ala 


Glu 


Lys 


Gly 


Asn 


Phe 


Glu 


Glu 


Ala 


Phe 


Glu 


Leu 


Leu 






195 










200 










205 








Gly 


Val 


Gly 


He 


Leu 


Leu 


Glu 


Phe 


Val 


Pro 


Glu 


Leu 


Thr 


He 


Pro 


Val 




210 










215 










220 










He 


Leu 


Val 


Phe 


Thr 


He 


Lys 


Ser 


Tyr 


He 


Asp 


Ser 


Tyr 


Glu 


Asn 


Lys 


225 










230 










235 










240 


Asn 


Lys 


Ala 


He 


Lys 


Ala 


He 


Asn 


Asn 


Ser 


Leu 


He 


Glu 


Arg 


Glu 


Ala 










245 










250 










255 




Lys 


Trp 


Lys 


Glu 


He 


Tyr 


Ser 


Trp 


He 


Val 


Ser 


Asn 


Trp 


Leu 


Thr 


Arg 








260 










265 










270 






He 


Asn 


Thr 


Gin 


Phe 


Asn 


Lys 


Arg 


Lys 


Glu 


Gin 


Met 


Tyr 


Gin 


Ala 


Leu 






275 










280 










285 








Gin 


Asn 


Gin 


Val 


Asp 


Ala 


He 


Lys 


Thr 


Ala 


He 


Glu 


Tyr 


Lys 


Tyr 


Asn 




290 










295 










300 










Asn 


Tyr 


Thr 


Ser 


Asp 


Glu 


Lys 


Asn 


Arg 


Leu 


Glu 


Ser 


Glu 


Tyr 


Asn 


He 


305 










310 










315 










320 



Asn Asn lie Glu Glu Glu Leu Asn Lys Lys Val Ser Leu Ala Met Lys 

325 330 335 

Asn lie Glu Arg Phe Met Thr Glu Ser Ser lie Ser Tyr Leu Met Lys 

340 345 350 

Leu lie Asn Glu Ala Lys Val Gly Lys Leu Lys Lys Tyr Asp Asn His 

355 360 365 

Val Lys Ser Asp Leu Leu Asn Tyr lie Leu Asp His Arg Ser lie Leu 

370 375 380 

Gly Glu Gin Thr Asn Glu Leu Ser Asp Leu Val Thr Ser Thr Leu Asn 
385 390 395 400 

Ser Ser lie Pro Phe Glu Leu Ser 
405 



<210> 31 
<211> 1233 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic construct based on BoNTA He 

<221> CDS 

<222> (1) . . . (1230) 

<400> 31 

atg gec aaa aat acc ggt aaa tct gaa cag tgt att att gtt aat aat 4 8 
Met Ala Lys Asn Thr Gly Lys Ser Glu Gin Cys lie lie Val Asn Asn 
15 10 15 

gag gat tta ttt ttc ata get aat aaa gat agt ttt tea aaa gat tta 96 
Glu Asp Leu Phe Phe lie Ala Asn Lys Asp Ser Phe Ser Lys Asp Leu 
20 25 30 

get aaa gca gaa act ata gca tat aat aca caa aat aat act ata gaa 144 
Ala Lys Ala Glu Thr lie Ala Tyr Asn Thr Gin Asn Asn Thr lie Glu 
35 40 45 

aat aat ttt tct ata gat cag ttg att tta gat aat gat tta age agt 192 
Asn Asn Phe Ser lie Asp Gin Leu lie Leu Asp Asn Asp Leu Ser Ser 
50 55 60 

ggc ata gac tta cca aat gaa aac aca gaa cca ttt aca aat ttt gac 240 
Gly lie Asp Leu Pro Asn Glu Asn Thr Glu Pro Phe Thr Asn Phe Asp 
65 70 75 80 

gac ata gat ate cct gtg tat att aaa caa tct get tta aaa aaa att 288 
Asp lie Asp lie Pro Val Tyr lie Lys Gin Ser Ala Leu Lys Lys lie 
85 90 95 

ttt gtg gat gga gat age ctt ttt gaa tat tta cat get caa aca ttt 336 
Phe Val Asp Gly Asp Ser Leu Phe Glu Tyr Leu His Ala Gin Thr Phe 
100 105 ' 110 



cct tct aat ata gaa aat eta caa eta acg aat tea tta aat gat get 
Pro Ser Asn lie Glu Asn Leu Gin Leu Thr Asn Ser Leu Asn Asp Ala 
115 120 125 



384 



tta aga aat aat aat aaa gtc tat act ttt ttt tct aca aac ctt gtt 432 
Leu Arg Asn Asn Asn Lys Val Tyr Thr Phe Phe Ser Thr Asn Leu Val 
130 135 140 

gaa aaa get aat aca gtt gta ggt get tea ctt ttt gta aac tgg gta 480 
Glu Lys Ala Asn Thr Val Val Gly Ala Ser Leu Phe Val Asn Trp Val 
145 150 155 160 

aaa gga gta ata gat gat ttt aca tct gaa tec aca caa aaa agt act 528 
Lys Gly Val lie Asp Asp Phe Thr Ser Glu Ser Thr Gin Lys Ser Thr 
165 170 175 

ata gat aaa gtt tea gat gta tec ata att att ccc tat ata gga cct 576 
lie Asp Lys Val Ser Asp Val Ser lie lie lie Pro Tyr lie Gly Pro 
180 185 190 

get ttg aat gta gga aat gaa aca get aaa gaa aat ttt aaa aat get 624 
Ala Leu Asn Val Gly Asn Glu Thr Ala Lys Glu Asn Phe Lys Asn Ala 
195 200 205 

ttt gaa ata ggt gga gec get ate tta atg gag ttt att cca gaa ctt 672 
Phe Glu lie Gly Gly Ala Ala lie Leu Met Glu Phe lie Pro Glu Leu 
210 215 220 

att gta cct ata gtt gga ttt ttt aca tta gaa tea tat gta gga aat 720 
lie Val Pro lie Val Gly Phe Phe Thr Leu Glu Ser Tyr Val Gly Asn 
225 230 235 240 

aaa ggg cat att att atg acg ata tec aat get tta aag aaa agg gat 768 
Lys Gly His lie lie Met Thr lie Ser Asn Ala Leu Lys Lys Arg Asp 
245 250 255 

caa aaa tgg aca gat atg tat ggt ttg ata gta teg cag tgg etc tea 816 
Gin Lys Trp Thr Asp Met Tyr Gly Leu lie Val Ser Gin Trp Leu Ser 
260 265 270 

ac 9 gtt aat act caa ttt tat aca ata aaa gaa aga atg tac aat get 864 
Thr Val Asn Thr Gin Phe Tyr Thr lie Lys Glu Arg Met Tyr Asn Ala 
275 280 285 

tta aat aat caa tea caa gca ata gaa aaa ata ata gaa gat caa tat 912 
Leu Asn Asn Gin Ser Gin Ala lie Glu Lys lie lie Glu Asp Gin Tyr 
290 295 300 

aat aga tat agt gaa gaa gat aaa atg aat att aac att gat ttt aat 960 
Asn Arg Tyr Ser Glu Glu Asp Lys Met Asn lie Asn lie Asp Phe Asn 
305 310 315 320 

gat ata gat ttt aaa ctt aat caa agt ata aat tta gca ata aac aat 1008 
Asp lie Asp Phe Lys Leu Asn Gin Ser lie Asn Leu Ala lie Asn Asn 
325 330 335 

ata gat gat ttt ata aac caa tgt tct ata tea tat eta atg aat aga 1056 
lie Asp Asp Phe lie Asn Gin Cys Ser lie Ser Tyr Leu Met Asn Arg 
340 345 350 



atg att cca tta get gta aaa aag tta aaa gac ttt gat gat aat ctt 1104 
Met lie Pro Leu Ala Val Lys Lys Leu Lys Asp Phe Asp Asp Asn Leu 
355 360 365 



aag aga gat tta ttg gag tat ata gat aca aat gaa eta tat tta ctt 
Lys Arg Asp Leu Leu Glu Tyr lie Asp Thr Asn Glu Leu Tyr Leu Leu 
370 375 380 



1152 



gat gaa gta aat att eta aaa tea aaa gta aat aga cac eta aaa gac 1200 
Asp Glu Val Asn lie Leu Lys Ser Lys Val Asn Arg His Leu Lys Asp 
385 390 395 400 



agt ata cca ttt gat ctt tea eta tat acc taa 1233 
Ser lie Pro Phe Asp Leu Ser Leu Tyr Thr 
405 410 



<210> 32 

<211> 410 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Encoded polypeptide of a synthetic construct based 
on BoNTG Hn 



<400> 32 
Met Ala Lys Asn 
1 

Glu Asp Leu Phe 
20 

Ala Lys Ala Glu 
35 

Asn Asn Phe Ser 
50 

Gly lie Asp Leu 
65 

Asp lie Asp lie 

Phe Val Asp Gly 
100 

Pro Ser Asn lie 
115 

Leu Arg Asn Asn 
130 

Glu Lys Ala Asn 
145 

Lys Gly Val He 

He Asp Lys Val 
180 

Ala Leu Asn Val 
195 

Phe Glu He Gly 
210 

He Val Pro He 
225 



Thr Gly Lys Ser 
5 

Phe He Ala Asn 

Thr He Ala Tyr 
40 

He Asp Gin Leu 
55 

Pro Asn Glu Asn 
70 

Pro Val Tyr He 
85 

Asp Ser Leu Phe 

Glu Asn Leu Gin 
120 

Asn Lys Val Tyr 
135 

Thr Val Val Gly 
150 

Asp Asp Phe Thr 
165 

Ser Asp Val Ser 

Gly Asn Glu Thr 
200 

Gly Ala Ala He 
215 

Val Gly Phe Phe 
230 



Glu Gin Cys He 
10 

Lys Asp Ser Phe 
25 

Asn Thr Gin Asn 

He Leu Asp Asn 
60 

Thr Glu Pro Phe 
75 

Lys Gin Ser Ala 
90 

Glu Tyr Leu His 
105 

Leu Thr Asn Ser 

Thr Phe Phe Ser 
140 

Ala Ser Leu Phe 
155 

Ser Glu Ser Thr 
170 

He He He Pro 
185 

Ala Lys Glu Asn 

Leu Met Glu Phe 
220 

Thr Leu Glu Ser 
235 



He Val Asn Asn 
15 

Ser Lys Asp Leu 
30 

Asn Thr He Glu 
45 

Asp Leu Ser Ser 

Thr Asn Phe Asp 
80 

Leu Lys Lys He 
95 

Ala Gin Thr Phe 
110 

Leu Asn Asp Ala 
125 

Thr Asn Leu Val 

Val Asn Trp Val 
160 

Gin Lys Ser Thr 
175 

Tyr He Gly Pro 
190 

Phe Lys Asn Ala 
205 

He Pro Glu Leu 

Tyr Val Gly Asn 
240 



Lys Gly His lie 

Gin Lys Trp Thr 
260 

Thr Val Asn Thr 
275 

Leu Asn Asn Gin 
290 

Asn Arg Tyr Ser 
305 

Asp lie Asp Phe 

lie Asp Asp Phe 
340 

Met lie Pro Leu 
355 

Lys Arg Asp Leu 
370 

Asp Glu Val Asn 
385 

Ser lie Pro Phe 



lie Met Thr lie 
245 

Asp Met Tyr Gly 

Gin Phe Tyr Thr 
280 

Ser Gin Ala lie 
295 

Glu Glu Asp Lys 
310 

Lys Leu Asn Gin 
325 

lie Asn Gin Cys 

Ala Val Lys Lys 
360 

Leu Glu Tyr lie 
375 

lie Leu Lys Ser 
390 

Asp Leu Ser Leu 
405 



Ser Asn Ala Leu 
250 

Leu lie Val Ser 
265 

lie Lys Glu Arg 

Glu Lys lie lie 
300 

Met Asn He Asn 
315 

Ser He Asn Leu 
330 

Ser He Ser Tyr 
345 

Leu Lys Asp Phe 

Asp Thr Asn Glu 
380 

Lys Val Asn Arg 
395 

Tyr Thr 
410 



Lys Lys Arg Asp 
255 

Gin Trp Leu Ser 
270 

Met Tyr Asn Ala 
285 

Glu Asp Gin Tyr 

He Asp Phe Asn 
320 

Ala He Asn Asn 
335 

Leu Met Asn Arg 
350 

Asp Asp Asn Leu 
365 

Leu Tyr Leu Leu 

His Leu Lys Asp 
400 



<210> 33 
<211> 1314 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic construct based on BoNTA He 
<221> CDS 

<222> (10) . . . (1305) 
<400> 33 

gaattcacg atg tct tac act aac gac aaa ate ctg ate ctg tac ttc aac 51 
Met Ser Tyr Thr Asn Asp Lys He Leu He Leu Tyr Phe Asn 
15 10 

aaa ctg tac aaa aaa ate aaa gac aac tct ate ctg gac atg cgt tac 99 
Lys Leu Tyr Lys Lys He Lys Asp Asn Ser He Leu Asp Met Arg Tyr 
15 20 25 30 

gaa aac aac aaa ttc ate gac ate tct ggc tat ggt tct aac ate tct 147 
Glu Asn Asn Lys Phe He Asp He Ser Gly Tyr Gly Ser Asn He Ser 
35 40 45 

ate aac ggt gac gtc tac ate tac tct act aac cgc aac cag ttc ggt 195 
He Asn Gly Asp Val Tyr He Tyr Ser Thr Asn Arg Asn Gin Phe Gly 
50 55 60 

ate tac tct tct aaa ccg tct gaa gta aac ate get cag aac aac gac 243 
He Tyr Ser Ser Lys Pro Ser Glu Val Asn He Ala Gin Asn Asn Asp 
65 70 75 



ate ate tac aac ggt cgt tac cag aac ttc tct ate tct ttc tgg gtt 



291 



lie lie Tyr Asn Gly Arg Tyr Gin Asn Phe Ser lie Ser Phe Trp Val 
80 85 90 



cgt ate ccg aaa tac ttc aac aaa gtt aac ctg aac aac gaa tac act 339 

Arg lie Pro Lys Tyr Phe Asn Lys Val Asn Leu Asn Asn Glu Tyr Thr 

95 100 105 110 

ate ate gac tgc ate cgt aac aac aac tct ggt tgg aaa ate tct ctg 387 

lie lie Asp Cys lie Arg Asn Asn Asn Ser Gly Trp Lys lie Ser Leu 

115 120 125 

aac tac aac aaa ate ate tgg act ctg cag gac act get ggt aac aac 435 

Asn Tyr Asn Lys lie lie Trp Thr Leu Gin Asp Thr Ala Gly Asn Asn 

130 135 140 

cag aaa ctg gtt ttc aac tac act cag atg ate tct ate tct gac tac 483 

Gin Lys Leu Val Phe Asn Tyr Thr Gin Met lie Ser lie Ser Asp Tyr 

145 150 155 

att aat aaa tgg ate ttc gtt act ate act aac aac cgt ctg ggt aac 531 

lie Asn Lys Trp lie Phe Val Thr lie Thr Asn Asn Arg Leu Gly Asn 

160 165 170 

tct cgt ate tac ate aac ggt aac ctg ate gat gaa aaa tct ate tct 579 

Ser Arg lie Tyr lie Asn Gly Asn Leu lie Asp Glu Lys Ser lie Ser 

175 180 185 190 

aac ctg ggt gac ate cac gtt tct gac aac ate ctg ttc aaa ate gtt 627 

Asn Leu Gly Asp lie His Val Ser Asp Asn lie Leu Phe Lys lie Val 

195 200 205 

ggt tgc aac gac acg cgt tac gtt ggt ate cgt tac ttc aaa gtt ttc 675 

Gly Cys Asn Asp Thr Arg Tyr Val Gly lie Arg Tyr Phe Lys Val Phe 

210 215 220 

gac act gaa ctg ggt aaa act gaa ate gaa act ctg tac tct gac gaa 723 

Asp Thr Glu Leu Gly Lys Thr Glu lie Glu Thr Leu Tyr Ser Asp Glu 

225 230 235 

ccg gac ccg tct ate ctg aaa gac ttc tgg ggt aac tac ctg ctg tac 771 

Pro Asp Pro Ser lie Leu Lys Asp Phe Trp Gly Asn Tyr Leu Leu Tyr 

240 245 250 

aac aaa cgt tac tac ctg ctg aac ctg etc egg act gac aaa tct ate 819 

Asn Lys Arg Tyr Tyr Leu Leu Asn Leu Leu Arg Thr Asp Lys Ser lie 

255 260 265 270 

act cag aac tct aac ttc ctg aac ate aac cag cag cgt ggt gtt tat 867 

Thr Gin Asn Ser Asn Phe Leu Asn lie Asn Gin Gin Arg Gly Val Tyr 

275 280 285 

cag aaa cct aat ate ttc tct aac act cgt ctg tac act ggt gtt gaa 915 

Gin Lys Pro Asn lie Phe Ser Asn Thr Arg Leu Tyr Thr Gly Val Glu 

290 295 300 

gtt ate ate cgt aaa aac ggt tct act gac ate tct aac act gac aac 963 

Val lie lie Arg Lys Asn Gly Ser Thr Asp lie Ser Asn Thr Asp Asn 



305 



310 



315 



ttc gta cgt aaa aac gac ctg get tac ate aac gtt gtt gac cgt gac 1011 
Phe Val Arg Lys Asn Asp Leu Ala Tyr lie Asn Val Val Asp Arg Asp 
320 325 330 

gtt gaa tac cgt ctg tac get gac ate tct ate get aaa ccg gaa aaa 1059 
Val Glu Tyr Arg Leu Tyr Ala Asp lie Ser lie Ala Lys Pro Glu Lys 
335 340 345 350 

ate ate aaa ctg ate cgt act tct aac tct aac aac tct ctg ggt cag 1107 
lie lie Lys Leu lie Arg Thr Ser Asn Ser Asn Asn Ser Leu Gly Gin 
355 360 365 

ate ate gtt atg gac teg ate ggt aac aac tgc act atg aac ttc cag 1155 
lie lie Val Met Asp Ser lie Gly Asn Asn Cys Thr Met Asn Phe Gin 
370 375 380 

aac aac aac ggt ggt aac ate ggt ctg ctg ggt ttc cac tct aac aac 1203 
Asn Asn Asn Gly Gly Asn lie Gly Leu Leu Gly Phe His Ser Asn Asn 
385 390 395 

ctg gtt get tct tea tgg tac tac aac aac ate cgt aaa aac act tct 1251 
Leu Val Ala Ser Ser Trp Tyr Tyr Asn Asn lie Arg Lys Asn Thr Ser 
400 405 410 

tct aac ggt tgc ttc tgg tct ttc ate tct aaa gaa cac ggt tgg cag 1299 
Ser Asn Gly Cys Phe Trp Ser Phe lie Ser Lys Glu His Gly Trp Gin 
415 420 425 430 

gaa aac taagaattc 1314 
Glu Asn 



<210> 34 
<211> 432 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Encoded polypeptide of a synthetic construct based 
on BoNTF He 

<400> 34 

Met Ser Tyr Thr Asn Asp Lys lie Leu lie Leu Tyr Phe Asn Lys Leu 

15 10 15 

Tyr Lys Lys lie Lys Asp Asn Ser lie Leu Asp Met Arg Tyr Glu Asn 

20 25 30 

Asn Lys Phe lie Asp lie Ser Gly Tyr Gly Ser Asn lie Ser lie Asn 

35 40 45 

Gly Asp Val Tyr lie Tyr Ser Thr Asn Arg Asn Gin Phe Gly lie Tyr 

50 55 60 

Ser Ser Lys Pro Ser Glu Val Asn lie Ala Gin Asn Asn Asp lie lie 
65 70 75 80 

Tyr Asn Gly Arg Tyr Gin Asn Phe Ser lie Ser Phe Trp Val Arg lie 
85 90 95 



Pro Lys Tyr Phe Asn Lys Val Asn Leu Asn Asn Glu Tyr Thr lie lie 

100 105 110 

Asp Cys lie Arg Asn Asn Asn Ser Gly Trp Lys lie Ser Leu Asn Tyr 

115 120 125 

Asn Lys lie lie Trp Thr Leu Gin Asp Thr Ala Gly Asn Asn Gin Lys 

130 135 140 

Leu Val Phe Asn Tyr Thr Gin Met lie Ser lie Ser Asp Tyr lie Asn 
145 150 155 160 

Lys Trp lie Phe Val Thr lie Thr Asn Asn Arg Leu Gly Asn Ser Arg 

165 170 175 

lie Tyr lie Asn Gly Asn Leu lie Asp Glu Lys Ser lie Ser Asn Leu 

180 185 190 

Gly Asp lie His Val Ser Asp Asn lie Leu Phe Lys lie Val Gly Cys 

195 200 205 

Asn Asp Thr Arg Tyr Val Gly lie Arg Tyr Phe Lys Val Phe Asp Thr 

210 215 220 

Glu Leu Gly Lys Thr Glu lie Glu Thr Leu Tyr Ser Asp Glu Pro Asp 
225 230 235 240 

Pro Ser lie Leu Lys Asp Phe Trp Gly Asn Tyr Leu Leu Tyr Asn Lys 

245 250 255 

Arg Tyr Tyr Leu Leu Asn Leu Leu Arg Thr Asp Lys Ser lie Thr Gin 

260 265 270 

Asn Ser Asn Phe Leu Asn lie Asn Gin Gin Arg Gly Val Tyr Gin Lys 

275 280 285 

Pro Asn lie Phe Ser Asn Thr Arg Leu Tyr Thr Gly Val Glu Val lie 

290 295 300 

lie Arg Lys Asn Gly Ser Thr Asp lie Ser Asn Thr Asp Asn Phe Val 
305 310 315 320 

Arg Lys Asn Asp Leu Ala Tyr lie Asn Val Val Asp Arg Asp Val Glu 

325 330 335 

Tyr Arg Leu Tyr Ala Asp lie Ser lie Ala Lys Pro Glu Lys lie lie 

340 345 350 

Lys Leu lie Arg Thr Ser Asn Ser Asn Asn Ser Leu Gly Gin lie lie 

355 360 365 

Val Met Asp Ser lie Gly Asn Asn Cys Thr Met Asn Phe Gin Asn Asn 

370 375 380 

Asn Gly Gly Asn lie Gly Leu Leu Gly Phe His Ser Asn Asn Leu Val 
385 390 395 400 

Ala Ser Ser Trp Tyr Tyr Asn Asn lie Arg Lys Asn Thr Ser Ser Asn 

405 410 415 

Gly Cys Phe Trp Ser Phe lie Ser Lys Glu His Gly Trp Gin Glu Asn 
420 425 430 



<210> 35 
<211> 1278 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic construct based on BoNTA He 
<221> CDS 

<222> (10) . . . (1269) 
<400> 35 

ttcgaaacg atg att tta att tec tac ttc aac aag ttc ttc aag aga att 51 



# 



Met lie Leu lie Ser Tyr Phe Asn Lys Phe Phe Lys Arg lie 

15 10 

aag tct tct tec gtt tta aac atg aga tac aag aat gat aaa tac gtc 99 

Lys Ser Ser Ser Val Leu Asn Met Arg Tyr Lys Asn Asp Lys Tyr Val 

15 20 25 30 

gac act tec ggt tac gac tec aat ate aac att aac ggt gac gtg tac 147 

Asp Thr Ser Gly Tyr Asp Ser Asn lie Asn lie Asn Gly Asp Val Tyr 

35 40 45 

aag tac cca act aac aaa aac caa ttc ggt ate tac aac gac aag ctt 195 

Lys Tyr Pro Thr Asn Lys Asn Gin Phe Gly lie Tyr Asn Asp Lys Leu 

50 55 60 

act gag ctg aac ate tct caa aac gac tac att ate tac gac aac aag 243 

Thr Glu Leu Asn lie Ser Gin Asn Asp Tyr He He Tyr Asp Asn Lys 
65 70 75 

tac aat aac ttc tct att tct ttc tgg gtc aga att cct aac tac gat 291 

Tyr Asn Asn Phe Ser He Ser Phe Trp Val Arg He Pro Asn Tyr Asp 

80 85 90 

aac aag ate gtc aac gtt aac aac gag tac act ate ate aac tgt atg 339 

Asn Lys lie Val Asn Val Asn Asn Glu Tyr Thr He He Asn Cys Met 

95 100 105 110 

aga gac aac aac tec ggt tgg aag gtc tct ctt aac cac aac gag atg 387 

Arg Asp Asn Asn Ser Gly Trp Lys Val Ser Leu Asn His Asn Glu Met 

115 120 125 

att tgg ace ttg caa gac aac gca ggt att aac caa aag tta gca ttc 435 

He Trp Thr Leu Gin Asp Asn Ala Gly He Asn Gin Lys Leu Ala Phe 

130 135 140 

aac tac ggt aac gca aac ggt att tct gac tac ate aac aag tgg att 483 

Asn Tyr Gly Asn Ala Asn Gly He Ser Asp Tyr He Asn Lys Trp He 

145 150 155 

ttc gtc act ate act aac gac aga tta ggg gac tct aag ctt tac att 531 

Phe Val Thr He Thr Asn Asp Arg Leu Gly Asp Ser Lys Leu Tyr He 

160 165 170 

aac ggt aac tta ate gac caa aag tec att tta aac tta ggt aac att 579 

Asn Gly Asn Leu He Asp Gin Lys Ser He Leu Asn Leu Gly Asn He 

175 180 185 190 

cac gtt tct gac aac ate tta ttc aag ate gtt aac tgc agt tac aac 627 

His Val Ser Asp Asn He Leu Phe Lys He Val Asn Cys Ser Tyr Asn 

195 200 205 

aga tac att ggc att aga tac ttc aac att ttc gac aag gag tta gac 675 

Arg Tyr He Gly He Arg Tyr Phe Asn He Phe Asp Lys Glu Leu Asp 

210 215 220 



gag acc gag att caa act tta tac age aac gaa cct aac acc aat att 
Glu Thr Glu lie Gin Thr Leu Tyr Ser Asn Glu Pro Asn Thr Asn He 



723 



225 230 235 

ttg aag gac ttc tgg ggt aac tac ttg ctt tac gac aag gaa tac tac 771 
Leu Lys Asp Phe Trp Gly Asn Tyr Leu Leu Tyr Asp Lys Glu Tyr Tyr 
240 245 250 

tta tta aac gtg tta aag cca aac aac ttc att gat agg aga aag gat 819 
Leu Leu Asn Val Leu Lys Pro Asn Asn Phe lie Asp Arg Arg Lys Asp 
255 260 265 270 

tct act tta age att aac aac ate aga age act att ctt tta get aac 867 
Ser Thr Leu Ser lie Asn Asn lie Arg Ser Thr lie Leu Leu Ala Asn 
275 280 285 

aga tta tac tct ggt ate aag gtt aag ate caa aga gtt aac aac tct 915 
Arg Leu Tyr Ser Gly lie Lys Val Lys lie Gin Arg Val Asn Asn Ser 
290 295 300 

tct act aac gat aac ctt gtt aga aag aac gat cag gtc tat att aac 963 
Ser Thr Asn Asp Asn Leu Val Arg Lys Asn Asp Gin Val Tyr lie Asn 
305 310 315 

ttc gtc get age aag act cac tta ttc cca tta tat get gat aac get 1011 
Phe Val Ala Ser Lys Thr His Leu Phe Pro Leu Tyr Ala Asp Asn Ala 
320 325 330 

ace ace aac aag gag aag ace ate aag ate tec tec tct ggc aac aga 1059 
Thr Thr Asn Lys Glu Lys Thr lie Lys lie Ser Ser Ser Gly Asn Arg 
335 340 345 350 

ttt aac caa gtc gtc gtt atg aac tec gtc ggt aac aac tgt acc atg 1107 
Phe Asn Gin Val Val Val Met Asn Ser Val Gly Asn Asn Cys Thr Met 
355 360 365 

aac ttt aaa aat aat aat gga aat aat att ggg tgt tta ggt ttc aag 1155 
Asn Phe Lys Asn Asn Asn Gly Asn Asn lie Gly Cys Leu Gly Phe Lys 
370 375 380 

gca gat act gta gtt get agt act tgg tat tat acc cac atg aga gat 1203 
Ala Asp Thr Val Val Ala Ser Thr Trp Tyr Tyr Thr His Met Arg Asp 
385 390 395 

cac acc aac age aat gga tgt ttt tgg aac ttt att tct gaa gaa cat 1251 
His Thr Asn Ser Asn Gly Cys Phe Trp Asn Phe lie Ser Glu Glu His 
400 405 410 

gga tgg caa gaa aaa taa tagggatcc 1278 

Gly Trp Gin Glu Lys * 

415 



<210> 36 

<211> 419 

<212> PRT 

<213> Artificial Sequence 



<220> 



<223> Encoded polypeptide of a synthetic construct based 
on BoNTE He 



<400> 36 
Met lie Leu lie 
1 

Ser Ser Val Leu 
20 

Ser Gly Tyr Asp 
35 

Pro Thr Asn Lys 
50 

Leu Asn lie Ser 
65 

Asn Phe Ser lie 

lie Val Asn Val 
100 

Asn Asn Ser Gly 
115 

Thr Leu Gin Asp 
130 

Gly Asn Ala Asn 
145 

Thr lie Thr Asn 

Asn Leu lie Asp 
180 

Ser Asp Asn lie 
195 

He Gly He Arg 
210 

Glu He Gin Thr 
225 

Asp Phe Trp Gly 

Asn Val Leu Lys 
260 

Leu Ser He Asn 
275 

Tyr Ser Gly He 
290 

Asn Asp Asn Leu 
305 

Ala Ser Lys Thr 

Asn Lys Glu Lys 
340 

Gin Val Val Val 
355 

Lys Asn Asn Asn 
370 

Thr Val Val Ala 
385 

Asn Ser Asn Gly 
Gin Glu Lys 



Ser Tyr Phe Asn 
5 

Asn Met Arg Tyr 

Ser Asn He Asn 
40 

Asn Gin Phe Gly 
55 

Gin Asn Asp Tyr 
70 

Ser Phe Trp Val 
85 

Asn Asn Glu Tyr 

Trp Lys Val Ser 
120 

Asn Ala Gly He 
135 

Gly He Ser Asp 
150 

Asp Arg Leu Gly 
165 

Gin Lys Ser He 

Leu Phe Lys He 
200 

Tyr Phe Asn He 
215 

Leu Tyr Ser Asn 
230 

Asn Tyr Leu Leu 
245 

Pro Asn Asn Phe 

Asn He Arg Ser 
280 

Lys Val Lys He 
295 

Val Arg Lys Asn 
310 

His Leu Phe Pro 
325 

Thr He Lys He 

Met Asn Ser Val 
360 

Gly Asn Asn He 
375 

Ser Thr Trp Tyr 
390 

Cys Phe Trp Asn 
405 



Lys Phe Phe Lys 
10 

Lys Asn Asp Lys 
25 

He Asn Gly Asp 

He Tyr Asn Asp 
60 

He He Tyr Asp 
75 

Arg He Pro Asn 
90 

Thr He He Asn 
105 

Leu Asn His Asn 

Asn Gin Lys Leu 
140 

Tyr He Asn Lys 
155 

Asp Ser Lys Leu 
170 

Leu Asn Leu Gly 
185 

Val Asn Cys Ser 

Phe Asp Lys Glu 
220 

Glu Pro Asn Thr 
235 

Tyr Asp Lys Glu 
250 

He Asp Arg Arg 
265 

Thr He Leu Leu 

Gin Arg Val Asn 
300 

Asp Gin Val Tyr 
315 

Leu Tyr Ala Asp 
330 

Ser Ser Ser Gly 
345 

Gly Asn Asn Cys 

Gly Leu Leu Gly 
380 

Tyr Thr His Met 
395 

Phe He Ser Glu 
410 



Arg He Lys Ser 
15 

Tyr Val Asp Thr 
30 

Val Tyr Lys Tyr 
45 

Lys Leu Thr Glu 

Asn Lys Tyr Lys 
80 

Tyr Asp Asn Lys 
95 

Cys Met Arg Asp 
110 

Glu He He Trp 
125 

Ala Phe Asn Tyr 

Trp He Phe Val 
160 

Tyr He Asn Gly 
175 

Asn He His Val 
190 

Tyr Thr Arg Tyr 
205 

Leu Asp Glu Thr 

Asn He Leu Lys 
240 

Tyr Tyr Leu Leu 
255 

Lys Asp Ser Thr 
270 

Ala Asn Arg Leu 
285 

Asn Ser Ser Thr 

He Asn Phe Val 
320 

Thr Ala Thr Thr 
335 

Asn Arg Phe Asn 
350 

Thr Met Asn Phe 
365 

Phe Lys Ala Asp 

Arg Asp His Thr 
400 

Glu His Gly Trp 
415 



<210> 37 
<211> 1338 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic construct based on BoNTA He 

<221> CDS 

<222> (9) . . . (1325) 

<400> 37 

ctcgagcc atg get cgt ctg ctg tct acc ttc act gaa tac ate aag aac 50 
Met Ala Arg Leu Leu Ser Thr Phe Thr Glu Tyr lie Lys Asn 
15 10 

ate ate aat acc tec ate ctg aac ctg cgc tac gaa tec aat cac ctg 98 
lie lie Asn Thr Ser lie Leu Asn Leu Arg Tyr Glu Ser Asn His Leu 
15 20 25 30 

ate gac ctg tct cgc tac get tec aaa ate aac ate ggt tct aaa gtt 146 
lie Asp Leu Ser Arg Tyr Ala Ser Lys lie Asn lie Gly Ser Lys Val 
35 40 45 

aac ttc gat ccg ate gac aag aat cag ate cag ctg ttc aat ctg gaa 194 
Asn Phe Asp Pro lie Asp Lys Asn Gin lie Gin Leu Phe Asn Leu Glu 
50 55 60 

tct tec aaa ate gaa gtt ate ctg aag aat get ate gta tac aac tct 242 
Ser Ser Lys lie Glu Val lie Leu Lys Asn Ala lie Val Tyr Asn Ser 
65 70 75 

atg tac gaa aac ttc tec acc tec ttc tgg ate cgt ate ccg aaa tac 290 
Met Tyr Glu Asn Phe Ser Thr Ser Phe Trp lie Arg lie Pro Lys Tyr 
80 85 90 

ttc aac tec ate tct ctg aac aat gaa tac acc ate ate aac tgc atg 338 
Phe Asn Ser lie Ser Leu Asn Asn Glu Tyr Thr lie lie Asn Cys Met 
95 100 105 110 

gaa aac aat tct ggt tgg aaa gta tct ctg aac tac ggt gaa ate ate 3 86 
Glu Asn Asn Ser Gly Trp Lys Val Ser Leu Asn Tyr Gly Glu lie lie 
115 120 125 

tgg act ctg cag gac act cag gaa ate aaa cag cgt gtt gta ttc aaa 434 
Trp Thr Leu Gin Asp Thr Gin Glu lie Lys Gin Arg Val Val Phe Lys 
130 135 140 

tac tct cag atg ate aac ate tct gac tac ate aat cgc tgg ate ttc 482 
Tyr Ser Gin Met lie Asn lie Ser Asp Tyr lie Asn Arg Trp lie Phe 
145 150 155 



gtt acc ate acc aac aat cgt ctg aat aac tec aaa ate tac ate aac 
Val Thr lie Thr Asn Asn Arg Leu Asn Asn Ser Lys lie Tyr He Asn 



530 



160 



165 



170 



ggc cgt ctg ate gac cag aaa ccg ate tec aat ctg ggt aac ate cac 578 

Gly Arg Leu lie Asp Gin Lys Pro lie Ser Asn Leu Gly Asn lie His 

175 180 185 190 

get tct aat aac ate atg ttc aaa ctg gac ggt tgt cgt gac act cac 626 

Ala Ser Asn Asn lie Met Phe Lys Leu Asp Gly Cys Arg Asp Thr His 

195 200 205 

cgc tac ate tgg ate aaa tac ttc aat ctg ttc gac aaa gaa ctg aac 674 

Arg Tyr lie Trp lie Lys Tyr Phe Asn Leu Phe Asp Lys Glu Leu Asn 

210 215 220 

gaa aaa gaa ate aaa gac ctg tac gac aac cag tec aat tct ggt ate 722 

Glu Lys Glu lie Lys Asp Leu Tyr Asp Asn Gin Ser Asn Ser Gly lie 
225 230 235 

ctg aaa gac ttc tgg ggt gac tac ctg cag tac gac aaa ccg tac tac 770 

Leu Lys Asp Phe . Trp Gly Asp Tyr Leu Gin Tyr Asp Lys Pro Tyr Tyr 
240 245 250 

atg ctg aat ctg tac gat ccg aac aaa tac gtt gac gtc aac aat gta 818 

Met Leu Asn Leu Tyr Asp Pro Asn Lys Tyr Val Asp Val Asn Asn Val 

255 260 265 270 

ggt ate cgc ggt tac atg tac ctg aaa ggt ccg cgt ggt tct gtt atg 866 

Gly lie Arg Gly Tyr Met Tyr Leu Lys Gly Pro Arg Gly Ser Val Met 

275 280 285 

act acc aac ate tac ctg aac tct tec ctg tac cgt ggt ace aaa ttc 914 

Thr Thr Asn lie Tyr Leu Asn Ser Ser Leu Tyr Arg Gly Thr Lys Phe 

290 295 300 

ate ate aag aaa tac gcg tct ggt aac aag gac aat ate gtt cgc aac 962 

lie lie Lys Lys Tyr Ala Ser Gly Asn Lys Asp Asn lie Val Arg Asn 
305 310 315 

aat gat cgt gta tac ate aat gtt gta gtt aag aac aaa gaa tac cgt 1010 

Asn Asp Arg Val Tyr lie Asn Val Val Val Lys Asn Lys Glu Tyr Arg 
320 325 330 

ctg get acc aat get tct cag get ggt gta gaa aag ate ttg tct get - 1058 

Leu Ala Thr Asn Ala Ser Gin Ala Gly Val Glu Lys lie Leu Ser Ala 

335 340 345 350 

ctg gaa ate ccg gac gtt ggt aat ctg tct cag gta gtt gta atg aaa 1106 

Leu Glu lie Pro Asp Val Gly Asn Leu Ser Gin Val Val Val Met Lys 

355 360 365 

tec aag aac gac cag ggt ate act aac aaa tgc aaa atg aat ctg cag 1154 

Ser Lys Asn Asp Gin Gly lie Thr Asn Lys Cys Lys Met Asn Leu Gin 

370 375 380 

gac aac aat ggt aac gat ate ggt ttc ate ggt ttc cac cag ttc aac 12 02 

Asp Asn Asn Gly Asn Asp lie Gly Phe lie Gly Phe His Gin Phe Asn 
385 390 395 



aat ate get aaa ctg gtt get tec aac tgg tac aat cgt cag ate gaa 1250 
Asn lie Ala Lys Leu Val Ala Ser Asn Trp Tyr Asn Arg Gin lie Glu 
400 405 410 

cgt tec tct cgc act ctg ggt tgc tct tgg gag ttc ate ccg gtt gat 1298 
Arg Ser Ser Arg Thr Leu Gly Cys Ser Trp Glu Phe lie Pro Val Asp 
415 420 425 430 

gac ggt tgg ggt gaa cgt ccg ctg taa cccgggaaag ctt 1338 
Asp Gly Trp Gly Glu Arg Pro Leu * 
435 



<210> 38 
<211> 415 
<212> PRT 

<213> Clostridium botulinum 
<400> 38 

Arg Tyr Glu Ser Asn His Leu lie Asp Leu Ser Arg Tyr Ala Ser Lys 

15 10 15 

lie Asn lie Gly Ser Lys Val Asn Phe Asp Pro lie Asp Lys Asn Gin 

20 25 30 

lie Gin Leu Phe Asn Leu Glu Ser Ser Lys lie Glu Val lie Leu Lys 

35 40 45 

Asn Ala lie Val Tyr Asn Ser Met Tyr Glu Asn Phe Ser Thr Ser Phe 

50 55 60 

Trp lie Arg lie Pro Lys Tyr Phe Asn Ser lie Ser Leu Asn Asn Glu 
65 70 75 80 

Tyr Thr lie lie Asn Cys Met Glu Asn Asn Ser Gly Trp Lys Val Ser 

85 90 95 

Leu Asn Tyr Gly Glu lie lie Trp Thr Leu Gin Asp Thr Gin Glu lie 

100 105 110 

Lys Gin Arg Val Val Phe Lys Tyr Ser Gin Met lie Asn lie Ser Asp 

115 120 125 

Tyr lie Asn Arg Trp lie Phe Val Thr lie Thr Asn Asn Arg Leu Asn 

130 135 140 

Asn Ser Lys lie Tyr lie Asn Gly Arg Leu lie Asp Gin Lys Pro lie 
145 150 155 160 

Ser Asn Leu Gly Asn lie His Ala Ser Asn Asn lie Met Phe Lys Leu 

165 170 175 

Asp Gly Cys Arg Asp Thr His Arg Tyr lie Trp lie Phe Tyr Phe Asn 

180 185 190 

Leu Phe Asp Lys Glu Leu Asn Glu Lys Glu lie Lys Asp Leu Tyr Asp 

195 200 205 

Asn Gin Ser Asn Ser Gly lie Leu Lys Asp Phe Trp Gly Asp Tyr Leu 

210 215 220 

Gin Tyr Asp Lys Pro Tyr Tyr Met Leu Asn Leu Tyr Asp Pro Asn Lys 
225 230 235 240 

Tyr Val Asp Val Asn Asn Val Gly lie Arg Gly Tyr Met Tyr Leu Lys 

245 250 255 

Gly Pro Arg Gly Ser Val Met Thr Thr Asn lie Tyr Leu Asn Ser Ser 

260 265 270 

Leu Tyr Arg Gly Thr Lys Phe lie lie Lys Lys Tyr Ala Ser Gly Asn 

275 280 285 

Lys Asp Asn lie Val Arg Asn Asn Asp Arg Val Tyr lie Asn Val Val 



290 

Val Lys Asn Lys 
305 

Val Glu Lys lie 

Ser Gin Val Val 
340 

Lys Cys Lys Met 
355 

He Gly Phe His 
370 

Trp Tyr Asn Arg 
385 

Trp Glu Phe He 



295 

Glu Tyr Arg Leu 
310 

Leu Ser Ala Leu 
325 

Val Met Lys Ser 

Asn Leu Gin Asp 
360 

Gin Phe Asn Asn 
375 

Gin He Glu Arg 
390 

Pro Val Asp Asp 
405 



300 

Ala Thr Asn Ala 
315 

Glu He Pro Asp 
330 

Lys Asn Asp Gin 
345 

Asn Asn Gly Asn 

He Ala Lys Leu 
380 

Ser Ser Arg Thr 
395 

Gly Trp Gly Glu 
410 



Ser Gin Ala Gly 
320 

Val Gly Asn Leu 
335 

Gly He Thr Asn 
350 

Asp He Gly Phe 
365 

Val Ala Ser Asn 

Leu Gly Cys Ser 
400 

Arg Pro Leu 
415 



<210> 39 
<211> 1348 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic construct based on BoNTB He 

<221> CDS 

<222> (1) . . . (1323) 

<400> 39 

atg gec aac aaa tac aat tec gaa ate ctg aac aat ate ate ctg aac 4 8 

Met Ala Asn Lys Tyr Asn Ser Glu He Leu Asn Asn lie He Leu Asn 
15 10 15 

ctg cgt tac aaa gac aac aat ctg ate gat ctg tct ggt tac ggt get 96 
Leu Arg Tyr Lys Asp Asn Asn Leu He Asp Leu Ser Gly Tyr Gly Ala 
20 25 30 

aaa gtt gaa gta tac gac ggt gtt gaa ctg aat gac aag aac cag ttc 144 
Lys Val Glu Val Tyr Asp Gly Val Glu Leu Asn Asp Lys Asn Gin Phe 
35 40 45 

aaa ctg ace tct tec get aac tct aag ate cgt gtt act cag aat cag 192 
Lys Leu Thr Ser Ser Ala Asn Ser Lys lie Arg Val Thr Gin Asn Gin 
50 55 60 

aac ate ate ttc aac tec gta ttc ctg gac ttc tct gtt tec ttc tgg 240 
Asn He He Phe Asn Ser Val Phe Leu Asp Phe Ser Val Ser Phe Trp 
65 70 75 80 

ate cgt ate ccg aaa tac aag aac gac ggt ate cag aat tac ate cac 288 
He Arg He Pro Lys Tyr Lys Asn Asp Gly He Gin Asn Tyr He His 
85 90 95 



aat gaa tac ace ate ate aac tgc atg aag aat aac tct ggt tgg aag 336 
Asn Glu Tyr Thr He lie Asn Cys Met Lys Asn Asn Ser Gly Trp Lys 
100 105 110 



ate tec ate cgc ggt aac cgt ate ate tgg act ctg ate gat ate aac 384 

lie Ser lie Arg Gly Asn Arg lie lie Trp Thr Leu lie Asp lie Asn 
115 120 125 

ggt aag ace aaa tct gta ttc ttc gaa tac aac ate cgt gaa gac ate 432 

Gly Lys Thr Lys Ser Val Phe Phe Glu Tyr Asn lie Arg Glu Asp lie 
130 135 140 

tct gaa tac ate aat cgc tgg ttc ttc gtt ace ate acc aat aac ctg 480 

Ser Glu Tyr lie Asn Arg Trp Phe Phe Val Thr lie Thr Asn Asn Leu 

145 150 155 160 

aac aat get aaa ate tac ate aac ggt aaa ctg gaa tct aat acc gac 528 

Asn Asn Ala Lys lie Tyr lie Asn Gly Lys Leu Glu Ser Asn Thr Asp 
165 170 175 

ate aaa gac ate cgt gaa gtt ate get aac ggt gaa ate ate ttc aaa 576 

lie Lys Asp lie Arg Glu Val lie Ala Asn Gly Glu He He Phe Lys 
180 185 190 

ctg gac ggt gac ate gat cgt acc cag ttc ate tgg atg aaa tac ttc 624 

Leu Asp Gly Asp He Asp Arg Thr Gin Phe He Trp Met Lys Tyr Phe 
195 200 205 

tec ate ttc aac acc gaa ctg tct cag tec aat ate gaa gaa egg tac 672 

Ser He Phe Asn Thr Glu Leu Ser Gin Ser Asn He Glu Glu Arg Tyr 
210 215 220 

aag ate cag tct tac tec gaa tac ctg aaa gac ttc tgg ggt aat ccg 72 0 

Lys lie Gin Ser Tyr Ser Glu Tyr Leu Lys Asp Phe Trp Gly Asn Pro 

225 230 235 240 

ctg atg tac aac aaa gaa tac tat atg ttc aat get ggt aac aag aac 768 

Leu Met Tyr Asn Lys Glu Tyr Tyr Met Phe Asn Ala Gly Asn Lys Asn 
245 250 255 

tct tac ate aaa ctg aag aaa gac tct ccg gtt ggt gaa ate ctg act 816 

Ser Tyr He Lys Leu Lys Lys Asp Ser Pro Val Gly Glu He Leu Thr 
260 265 270 

cgt tec aaa tac aac cag aac tct aaa tac ate aac tac cgc gac ctg 864 

Arg Ser Lys Tyr Asn Gin Asn Ser Lys Tyr He Asn Tyr Arg Asp Leu 
275 280 285 

tac ate ggt gaa aag ttc ate ate cgt cgc aaa tct aac tct cag tec 912 

Tyr He Gly Glu Lys Phe He He Arg Arg Lys Ser Asn Ser Gin Ser 
290 295 300 

ate aat gat gac ate gta cgt aaa gaa gac tac ate tac ctg gac ttc 960 

He Asn Asp Asp He Val Arg Lys Glu Asp Tyr He Tyr Leu Asp Phe 

305 310 315 320 

ttc aac ctg aat cag gaa tgg cgt gta tac acc tac aag tac ttc aag 1008 

Phe Asn Leu Asn Gin Glu Trp Arg Val Tyr Thr Tyr Lys Tyr Phe Lys 
325 330 335 

aaa gaa gaa gaa aag ctt ttc ctg get ccg ate tct gat tec gac gaa 1056 



( 



Lys Glu Glu Glu Lys Leu Phe Leu Ala Pro lie Ser Asp Ser Asp Glu 
340 345 350 

etc tac aac acc ate cag ate aaa gaa tac gac gaa cag ccg ace tac 1104 
Leu Tyr Asn Thr lie Gin lie Lys Glu Tyr Asp Glu Gin Pro Thr Tyr 
355 360 365 

tct tgc cag ctg ctg ttc aag aaa gat gaa gaa tct act gac gaa ate 1152 
Ser Cys Gin Leu Leu Phe Lys Lys Asp Glu Glu Ser Thr Asp Glu lie 
370 375 380 

ggt ctg ate ggt ate cac cgt ttc tac gaa tct ggt ate gta ttc gaa 1200 
Gly Leu lie Gly He His Arg Phe Tyr Glu Ser Gly He Val Phe Glu 
385 390 395 400 

gaa tac aaa gac tac ttc tgc ate tec aaa tgg tac ctg aag gaa gtt 124 8 
Glu Tyr Lys Asp Tyr Phe Cys He Ser Lys Trp Tyr Leu Lys Glu Val 
405 410 415 

aaa cgc aaa ccg tac aac ctg aaa ctg ggt tgc aat tgg cag ttc ate 1296 
Lys Arg Lys Pro Tyr Asn Leu Lys Leu Gly Cys Asn Trp Gin Phe He 
420 425 430 

ccg aaa gac gaa ggt tgg acc gaa tag taacctctag agtcgaggee 1343 
Pro Lys Asp Glu Gly Trp Thr Glu * 
435 440 

tgcag 1348 

<210> 40 
<211> 436 
<212> PRT 

<213> Clostridium botulinum 
<400> 40 

Phe Asn Lys Tyr Asn Ser Glu He Leu Asn Asn He He Leu Asn Leu 

15 10 15 

Arg Tyr Lys Asp Asn Asn Leu He Asp Leu Ser Gly Tyr Gly Ala Lys 

20 25 30 

Val Glu Val Tyr Asp Gly Val Glu Leu Asn Asp Lys Asn Gin Phe Lys 

35 40 45 

Leu Thr Ser Ser Ala Asn Ser Lys He Arg Val Thr Gin Asn Gin Asn 

50 55 60 

He He Phe Asn Ser Val Phe Leu Asp Phe Ser Val Ser Phe Trp He 
65 70 75 80 

Arg He Pro Lys Tyr Lys Asn Asp Gly He Gin Asn Tyr He His Asn 

85 90 95 

Glu Tyr Thr lie lie Asn Cys Met Lys Asn Asn Ser Gly Trp Lys He 

100 105 110 

Ser He Arg Gly Asn Arg He Trp Thr Leu He Asp He Asn Gly Lys 

115 120 125 

Thr Lys Ser Val Phe Phe Glu Tyr Asn He Arg Glu Asp He Ser Glu 

130 135 140 

Tyr He Asn Arg Trp Phe Phe Val Thr He Thr Asn Asn Leu Asn Asn 
145 150 155 160 

Ala Lys He Tyr He Asn Gly Lys Leu Glu Ser Asn Thr Asp He Lys 
165 170 175 



Asp lie Arg Glu 
180 

Gly Asp lie Asp 
195 

Phe Asn Thr Glu 
210 

Gin Ser Tyr Ser 
225 

Tyr Asn Lys Glu 

lie Lys Leu Lys 
260 

Lys Tyr Asn Gin 
275 

Gly Glu Lys Phe 
290 

Asp Asp lie Val 
305 

Leu Asn Gin Glu 

Lys Leu Phe Leu 
340 

He Gin He Lys 
355 

Leu Phe Lys Lys 
370 

He His Arg Phe 
385 

Tyr Phe Cys He 

Tyr Asn Leu Lys 
420 

Gly Trp Thr Glu 
435 



Val He Ala Asn 

Arg Thr Gin Phe 
200 

Leu Ser Gin Ser 
215 

Glu Tyr Leu Lys 
230 

Tyr Tyr Met Phe 
245 

Lys Asp Ser Pro 

Asn Ser Lys Tyr 
280 

He He Arg Arg 
295 

Arg Lys Glu Asp 
310 

Arg Val Tyr Thr 
325 

Ala Pro He Ser 

Glu Tyr Asp Glu 
360 

Asp Glu Glu Ser 
375 

Tyr Glu Ser Gly 
390 

Ser Lys Trp Tyr 
405 

Leu Gly Cys Asn 



Gly Glu He He 
185 

He Trp Met Lys 

Asn He Glu Glu 
220 

Asp Phe Trp Gly 
235 

Asn Ala Gly Asn 
250 

Val Gly Glu He 
265 

He Asn Tyr Arg 

Lys Ser Asn Ser 
300 

Tyr He Tyr Leu 
315 

Tyr Lys Phe Lys 
330 

Asp Ser Asp Glu 
345 

Gin Pro Thr Tyr 

Thr Asp Glu He 
380 

He Val Phe Glu 
395 

Leu Lys Glu Val 
410 

Trp Gin Phe He 
425 



Phe Lys Leu Asp 
190 

Tyr Phe Ser He 
205 

Arg Tyr Lys He 

Asn Pro Leu Met 
240 

Lys Asn Ser Tyr 
255 

Leu Thr Arg Ser 
270 

Asp Leu Tyr He 
285 

Gin Ser He Asn 

Asp Phe Phe Asn 
320 

Lys Glu Glu Glu 
335 

Phe Tyr Asn Thr 
350 

Ser Cys Gin Leu 
365 

Gly Leu He Gly 

Glu Tyr Lys Asp 
400 

Lys Arg Lys Pro 
415 

Pro Lys Asp Glu 
430 



<210> 41 
<211> 848 
<212> PRT 

<213> Clostridium botulinum 



<400> 41 
Ala Leu Asn Asp 
1 

Ser Pro Ser Glu 
20 

He Thr Ser Asp 
35 

Asp Leu He Gin 
50 

Glu Asn He Ser 
65 

Glu Leu Met Pro 

Leu Asp Lys Tyr 
100 

His Gly Lys Ser 



Leu Cys He Lys 
5 

Asp Asn Phe Thr 

Thr Asn He Glu 
40 

Gin Tyr Tyr Leu 
55 

He Glu Asn Leu 
70 

Asn He Glu Arg 
85 

Thr Met Phe His 
Arg He Ala Leu 



Val Asn Asn Trp 
10 

Asn Asp Leu Asn 
25 

Ala Ala Glu Glu 

Thr Phe Asn Phe 
60 

Ser Ser Asp He 
75 

Phe Pro Asn Gly 
90 

Tyr Leu Arg Ala 
105 

Thr Asn Ser Val 



Asp Leu Phe Phe 
15 

Lys Gly Glu Glu 
30 

Asn He Ser Leu 
45 

Asp Asn Glu Pro 

He Gly Gin Leu 
80 

Lys Lys Tyr Glu 
95 

Gin Glu Phe Glu 
110 

Asn Glu Ala Leu 



115 120 125 

Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 

130 135 140 

Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
145 150 155 160 

Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 

165 170 175 

Asp Lys lie Ala Asp lie Thr lie lie lie Pro Tyr lie Gly Pro Ala 

180 185 190 

Leu Asn lie Gly Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu lie 

195 200 205 

Phe Ser Gly Ala Val lie Leu Leu Glu Phe lie Pro Glu lie Ala lie 

210 215 220 

Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr lie Ala Asn Lys Val 
225 230 235 240 

Leu Thr Val Gin Thr lie Asp Asn Ala Leu Ser Lys Arg Asn Glu Lys 

245 250 255 

Trp Asp Glu Val Tyr Lys Tyr lie Val Thr Asn Trp Leu Ala Lys Val 

260 265 270 

Asn Thr Gin lie Asp Leu lie Arg Lys Lys Met Lys Glu Ala Leu Glu 

275 280 285 

Asn Gin Ala Glu Ala Thr Lys Ala lie lie Asn Tyr Gin Tyr Asn Gin 

290 295 300 

Tyr Thr Glu Glu Glu Lys Asn Asn lie Asn Phe Asn lie Asp Asp Leu 
305 310 315 320 

Ser Ser Lys Leu Asn Glu Ser lie Asn Lys Ala Met lie Asn lie Asn 

325 330 335 

Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser Met lie 

340 345 350 

Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys Asp 

355 360 365 

Ala Leu Leu Lys Tyr lie Arg Asp Asn Tyr Gly Thr Leu lie Gly Gin 

370 375 380 

Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp lie 
385 390 395 400 

Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser Thr 

405 410 415 

Phe Thr Glu Tyr lie Lys Asn lie lie Asn Thr Ser lie Leu Asn Leu 

420 425 430 

Arg Tyr Glu Ser Asn His Leu lie Asp Leu Ser Arg Tyr Ala Ser Lys 

435 440 445 

lie Asn lie Gly Ser Lys Val Asn Phe Asp Pro lie Asp Lys Asn Gin 

450 455 460 

lie Gin Leu Phe Asn Leu Glu Ser Ser Lys lie Glu Val lie Leu Lys 
465 470 475 480 

Asn Ala lie Val Tyr Asn Ser Met Tyr Glu Asn Phe Ser Thr Ser Phe 

485 490 495 

Trp lie Arg lie Pro Lys Tyr Phe Asn Ser lie Ser Leu Asn Asn Glu 

500 505 510 

Tyr Thr lie lie Asn Cys Met Glu Asn Asn Ser Gly Trp Lys Val Ser 

515 520 525 

Leu Asn Tyr Gly Glu lie lie Trp Thr Leu Gin Asp Thr Gin Glu lie 

530 535 540 

Lys Gin Arg Val Val Phe Lys Tyr Ser Gin Met lie Asn lie Ser Asp 
545 550 555 560 

Tyr lie Asn Arg Trp lie Phe Val Thr lie Thr Asn Asn Arg Leu Asn 
565 570 575 



Asn Ser Lys lie Tyr Thr lie Asn Gly Arg Leu lie Asp Gin Lys Pro 

580 585 590 

lie Ser Asn Leu Gly Asn lie His Ala Ser Asn Asn lie Met Phe Lys 

595 600 605 

Leu Asp Gly Cys Arg Asp Thr His Arg Tyr lie Trp lie Lys Tyr Phe 

610 615 620 

Asn Leu Phe Asp Lys Glu Leu Asn Glu Lys Glu lie Lys Asp Leu Tyr 
625 630 635 640 

Asp Asn Gin Ser Asn Ser Gly lie Leu Lys Asp Phe Trp Gly Asp Tyr 

645 650 655 

Leu Gin Tyr Asp Lys Pro Tyr Tyr Met lie Leu Leu Tyr Asp Pro Asn 

660 665 670 

Lys Tyr Val Asp Val Asn Asn Val Gly lie Arg Gly Tyr Met Tyr Leu 

675 680 685 

Lys Gly Pro Arg Gly Ser Val Met Thr Thr Asn lie Tyr Leu Asn Ser 

690 695 700 

Ser Leu Tyr Arg Gly Thr Lys Phe He He Lys Lys Tyr Ala Ser Gly 
705 710 715 720 

Asn Lys Asp Asn He Val Arg Asn Asn Asp Arg Val Tyr He Asn Val 

725 730 735 

Val Val Lys Asn Lys Glu Tyr Arg Leu Ala Thr Asn Ala Ser Gin Ala 

740 745 750 

Gly Val Glu Lys He Leu Ser Ala Leu Glu He Pro Asp Val Gly Asn 

755 760 765 

Leu Ser Gin Val Val Val Met Lys Ser Lys Asn Asp Gin Gly He Thr 

770 775 780 

Asn Lys Cys Lys Met Asn Leu Gin Asp Asn Asn Gly Asn Asp He Gly 
785 790 795 800 

Phe He Gly Phe His Gin Phe Asn Asn He Ala Lys Leu Val Ala Ser 

805 810 815 

Asn Trp Tyr Asn Arg Gin Thr Glu Arg Ser Ser Arg Thr Leu Gly Cys 

820 825 830 

Ser Trp Glu Phe He Pro Val Asp Asp Gly Trp Gly Glu Arg Pro Leu 
835 840 845 



<210> 42 
<211> 843 
<212> PRT 

<213> Clostridium botulinum 
<400> 42 

Ala Pro Gly He Cys He Asp Val Asp Asn Glu Asp Leu Phe Phe He 

15 10 15 

Ala Asp Lys Asn Ser Phe Ser Asp Asp Leu Ser Lys Asn Glu Arg He 

20 25 30 

Glu Tyr Asn Thr Gin Ser Asn Tyr He Glu Asn Asp Phe Pro He Asn 

35 40 45 

Glu Leu He Leu Asp Thr Asp Leu He Ser Lys He Glu Leu Pro Ser 

50 55 60 

Glu Asn Thr Glu Ser Leu Thr Asp Phe Asn Val Asp Val Pro Val Tyr 
65 70 75 80 

Glu Lys Gin Pro Ala He Lys Lys He Phe Thr Asp Glu Asn Thr He 

85 90 95 

Phe Gin Tyr Leu Tyr Ser Gin Thr Phe Pro Leu Asp He Arg Asp He 

100 105 110 

Ser Leu Thr Ser Ser Phe Asp Asp Ala Leu Leu Phe Ser Asn Lys Val 



115 120 125 

Tyr Ser Phe Phe Ser Met Asp Tyr lie Lys Thr Ala Asn Lys Val Val 

130 135 140 

Glu Ala Gly Leu Phe Ala Gly Trp Val Lys Gin lie Val Asn Asp Phe 
145 150 155 160 

Val lie Glu Ala Asn Lys Ser Asn Thr Met Asp Lys lie Ala Asp lie 

165 170 175 

Ser Leu lie Val Pro Tyr lie Gly Leu Ala Leu Asn Val Gly Asn Glu 

180 185 190 

Thr Ala Lys Gly Asn Phe Glu Asn Ala Phe Glu lie Ala Gly Ala Ser 

195 200 205 

lie Leu Leu Glu Phe lie Pro Glu Leu Leu lie Pro Val Val Gly Ala 

210 215 220 

Phe Leu Leu Glu Ser Tyr lie Asp Asn Lys Asn Lys lie lie Lys Thr 
225 230 235 240 

lie Asp Asn Ala Leu Thr Lys Arg Asn Glu Lys Trp Ser Asp Met Tyr 

245 250 255 

Gly Leu lie Val Ala Gin Trp Leu Ser Thr Val Asn Thr Gin Phe Tyr 

260 265 270 

Thr lie Lys Glu Gly Met Tyr Lys Ala Leu Asn Tyr Gin Ala Gin Ala 

275 280 285 

Leu Glu Glu lie lie Lys Tyr Arg Tyr Asn lie Tyr Ser Glu Lys Glu 

290 295 300 

Lys Ser Asn lie Asn lie Asp Phe Asn Asp lie Asn Ser Lys Leu Asn 
305 310 315 320 

Glu Gly lie Asn Gin Ala lie Asp Asn lie Asn Asn Phe lie Asn Gly 

325 330 335 

Cys Ser Val Ser Tyr Leu Met Lys Lys Met lie Pro Leu Ala Val Glu 

340 345 350 

Lys Leu Leu Asp Phe Asp Asn Thr Leu Lys Lys Asn Leu Leu Asn Tyr 

355 360 365 

lie Asp Glu Asn Lys Leu Tyr Leu lie Gly Ser Ala Glu Tyr Glu Lys 

370 375 380 

Ser Lys Val Asn Lys Tyr Leu Lys Thr lie Met Pro Phe Asp Leu Ser 
385 390 395 400 

lie Tyr Thr Asn Asp Thr lie Leu lie Glu Met Phe Asn Lys Tyr Asn 

405 410 415 

Ser Glu lie Leu Asn Asn lie lie Leu Asn Leu Arg Tyr Lys Asp Asn 

420 425 430 

Asn Leu lie Asp Leu Ser Gly Tyr Gly Ala Lys Val Glu Val Tyr Asp 

435 440 445 

Gly Val Glu Leu Asn Asp Lys Asn Gin Phe Lys Leu Thr Ser Ser Ala 

450 455 460 

Asn Ser Lys lie Arg Thr Gin Asn Gin Asn lie lie Phe Asn Ser Val 
465 470 475 480 

Phe Leu Asp Phe Ser Val Ser Phe Trp lie Arg lie Pro Lys Tyr Lys 

485 490 495 

Asn Asp Gly lie Gin Asn Tyr lie His Asn Glu Tyr Thr lie lie Asn 

500 505 510 

Cys Met Lys Asn Asn Ser Gly Trp Lys lie Ser lie Arg Gly Arg lie 

515 520 525 

lie Trp Thr Leu lie Asp lie Asn Gly Lys Thr Lys Ser Val Phe Phe 

530 535 540 

Glu Tyr Asn lie Arg Glu Asp lie Ser Glu Tyr lie Asn Arg Trp Phe 
545 550 555 560 

Phe Val Thr lie Thr Asn Asn Leu Asn Asn Ala Lys lie Tyr lie Asn 
565 570 575 



Gly Lys Leu Glu Ser Asn Thr Asp lie Lys Asp lie Arg Glu Val lie 

580 585 590 

Ala Asn Gly Glu lie lie Phe Lys Leu Asp Gly Asp lie Asp Arg Thr 

595 600 605 

Gin Phe lie Trp Met Lys Tyr Phe Ser lie Phe Asn Thr Glu Leu Ser 

610 615 620 

Gin Ser Asn lie Glu Glu Arg Tyr Lys lie Gin Ser Tyr Ser Glu Tyr 
625 630 635 640 

Leu Lys Asp Phe Trp Gly Asn Pro Leu Met Tyr Asn Lys Glu Tyr Tyr 

645 650 655 

Met Phe Asn Ala Gly Asn Lys Asn Ser Tyr lie Lys Leu Lys Lys Asp 

660 665 670 

Ser Pro Val Gly Glu lie Leu Thr Arg Ser Lys Tyr Asn Gin Asn Ser 

675 680 685 

Lys Tyr lie Asn Tyr Arg Asp Leu Tyr lie Gly Glu Lys Phe lie lie 

690 695 700 

Arg Arg Lys Ser Asn Ser Gin Ser lie Asn Asp Asp lie Val Arg Lys 
705 710 715 720 

Glu Asp Tyr lie Tyr Leu Asp Phe Phe Asn Leu Asn Gin Glu Trp Arg 

725 730 735 

Val Tyr Thr Tyr Lys Tyr Phe Lys Lys Glu Glu Glu Leu Phe Leu Ala 

740 745 750 

Pro lie Ser Asp Ser Asp Glu Phe Tyr Asn Thr lie Gin lie Lys Glu 

755 760 765 

Tyr Asp Glu Gin Pro Thr Tyr Ser Cys Gin Leu Leu Phe Lys Lys Asp 

770 775 780 

Glu Glu Ser Thr Asp Glu lie Gly Leu lie Gly lie His Arg Phe Tyr 
785 790 795 800 

Glu Ser Gly lie Val Phe Glu Glu Lys Asp Phe Cys lie Ser Trp Tyr 

805 810 815 

Leu Glu Val Lys Arg Lys Pro Tyr Asn Leu Lys Leu Gly Cys Asn Trp 

820 825 830 

Gin Phe lie Pro Lys Asp Glu Gly Trp Thr Glu 
835 840 
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<160> 

<170> FastSEQ for Windows Version 



<210> 
<211> 
<212> 
<213> 

<220> 

<221> 
<222> 



1 

1332 
DNA 

Synthetic Construct 



CDS 

(13) . . . (1326 



<400> 1 

gaattcgaaa eg atg cgt ctg ctg tct acc ttc act gaa 1 
Met Arg Leu Leu Ser Thr Phe Thr Glu 
1 5 



ate aag aac 51 
r lie Lys Asn 



ate ate aat acc tec ate ctg aac ctg cgc tac gaa tec aa\ cac ctg 

lie lie Asn Thr Ser lie Leu Asn Leu Arg Tyr Glu Ser Asnviis Leu 
15 20 25 

ate gac ctg tct cgc tac get tec aaa ate aac ate ggt tct aaaVgtt 

lie Asp Leu Ser Arg Tyr Ala Ser Lys lie Asn lie Gly Ser Lys Val 

30 35 40 \5 

aac ttc gat ccg ate gac aag aat cag ate cag ctg ttc aat ctg gaa 

Asn Phe Asp Pro lie Asp Lys Asn Gin lie Gin Leu Phe Asn Leu Glu 

50 55 60 



\tct tec aaa ate gaa gtt ate ctg aag aat get ate gta tac aac tct 
Ser Ser Lys lie Glu Val lie Leu Lys Asn Ala lie Val Tyr Asn Ser 
65 70 75 



243 



atg tac gaa aac ttc tec acc tec ttc tgg ate cgt ate ccg aaa tac 
Met Tyr Glu Asn Phe Ser Thr Ser Phe Trp lie Arg lie Pro Lys Tyr 
80 85 90 



291 



ttc aac tec ate tct ctg aac aat gaa tac acc ate ate aac tgc atg 
Phe Asn Ser lie Ser Leu Asn Asn Glu Tyr Thr lie lie Asn Cys Met 
95 100 105 



339 



gaa aac aat tct ggt tgg aaa gta tct ctg aac tac ggt gaa ate ate 
Glu Asn Asn Ser Gly Trp Lys Val Ser Leu Asn Tyr Gly Glu lie lie 
110 115 120 125 



387 



tgg act ctg cag gac 
Trp Thr Leu Gin Asp v 
130 V 



act cag gaa ate 
Thr Gin Glu lie 



aaa cag 
Lys Gin 
135 



cgt gtt gta 
Arg Val Val 



ttc 
Phe 
140 



aaa 
Lys 



435 



tac tct cag atg ate 
Tyr Ser Gin Met lie 
145 

gtt acc ate acc aac 
Val Thr He Thr Asn 
160 

ggc cgt ctg ate gac 
Gly Arg Leu He Asp 
175 



aac ate tct gac 
AsnMle Ser Asp 
V 150 



\ 



aat cgt\ctg aat 
Asn Arg Leu Asn 

\ , 
cag aaa ccg s atc 

Gin Lys Pro Tie 

180 



tac ate aat cgc tgg ate ttc 483 
Tyr He Asn Arg Trp He Phe 
155 

aac tec aaa ate tac ate aac 531 
Asn Ser Lys He Tyr He Asn 
170 

tec aat ctg ggt aac ate cac 579 
Ser Asn Leu Gly Asn He His 
185 



get tct aat aac ate atg ttc aaa ctg gac ggt tgt cgt gac act cac 
Ala Ser Asn Asn He Met Phe Lys Leu Asjp Gly Cys Arg Asp Thr His 
190 195 \ 200 205 



627 



cgc tac ate tgg ate aaa tac ttc aat ctg 6tc gac aaa gaa ctg aac 
Arg Tyr He Trp He Lys Tyr Phe Asn Leu Phe Asp Lys Glu Leu Asn 
210 215 \ 220 




gaa aaa gaa ate aaa gac ctg tac gac aac cag tisc aat tct ggt ate 
Glu Lys Glu He Lys Asp Leu Tyr Asp Asn Gin Serx Asn Ser Gly He 
225 230 \ 235 

ctg aaa gac ttc tgg ggt gac tac ctg cag tac gac aa\ ccg tac tac 
Leu Lys Asp Phe Trp Gly Asp Tyr Leu Gin Tyr Asp LysN^ro Tyr Tyr 
240 245 250 



atg ctg aat ctg tac gat ccg aac aaa tac gtt gac gtc aac 
Met Leu Asn Leu Tyr Asp Pro Asn Lys Tyr Val Asp Val Asn 
255 260 265 



gta 
m Val 



ggt ate cgc ggt tac atg tac ctg aaa ggt ccg cgt ggt tct gtt 
Gly He Arg Gly Tyr Met Tyr Leu Lys Gly Pro Arg Gly Ser Val 
270 275 280 28! 

act acc aac ate tac ctg aac tct tec ctg tac cgt ggt acc aaa ttc 
Thr Thr Asn He Tyr Leu Asn Ser Ser Leu Tyr Arg Gly Thr Lys Phe 
290 295 300 



675 



723 




ate 
He 


ate 
He 


aag 
Lys 


aaa 
Lys 
305 


tac 

Tyr 


gcg 
Ala 


tct 
Ser 


ggt 
Gly 


aac 
Asn 
310 


aag 
Lys 


gac 
Asp 


aat 
Asn 


ate 
He 


gtt 
Val 
315 


cgc 
Arg 


aac 
Asn 


963 


aat 
Asn 


gat 
Asp 


cgt 
Arg 
320 


gta 
Val 


tac 

Tyr 


ate 
He 


aat 
Asn 


gtt 
Val 
325 


gta 
Val 


gtt 
Val 


aag 
Lys 


aac 
Asn 


aaa 
Lys 
330 


gaa 
Glu 


tac 
Tyr 


cgt 
Arg 


1011 


ctg 
Leu 


get 
Ala 
335 


acc 
Thr 


aat 
Asn 


get 
Ala 


tct 
Ser 


cag 
Gin 
340 


get 

Ala 


ggt gta 
Gly Val 


gaa 
Glu 


aag 
Lys 
345 


ate 
He 


ttg 
Leu 


tct 
Ser 


get 
Ala 


1059 


ctg 
Leu 
350 


gaa 
Glu 


ate 
He 


ccg 
Pro 


gac 
Asp 


gtt 
Val 
355 


ggt 
Gly 


aat 
Asn 


ctg 
Leu 


tct 
Ser 


cag 
Gin 
360 


gta 
Val 


gtt 
Val 


gta 
Val 


atg 
Met 


aaa 
Lys 
365 


1107 


tec 
Ser 


aag 
Lys 


aac 
Asn 


gac 
Asp 


cag 
Gin 
370 


ggt 
Gly 


ate 
He 


act 
Thr 


aac 
Asn 


aaa 
Lys 
375 


tgc 
Cys 


aaa 
Lys 


atg 
Met 


aat 
Asn 


ctg 
Leu 
380 


cag 
Gin 


1155 


gac 
Asp 


aac 
Asn 


aat ggt 
Asn Gly 
385 


aac gat 
Asn .Asp 


ate 
He 


ggt 
Gly 


ttc 
Phe 
390 


ate 
He 


ggt 
Gly 


ttc 
Phe 


cac 
His 


cag 
Gin 
395 


ttc 
Phe 


aac 
Asn 


1203 


aat 
Asn 


ate 
He 


get 
Ala 
400 


aaa 
Lys 


ctg 
Leu 


gtt 
Val 


get 

•Ala 


tec 
Ser 
405 


aac 
Asn 


tgg 
Trp 


tac 
Tyr 


aat 
Asn 


cgt 
Arg 
410 


cag 
Gin 


ate 
He 


gaa 
Glu 


1251 


cgt 
Arg 


tec 
Ser 
415 


tct 
Ser 


cgc 
Arg 


act 
Thr 


ctg 
Leu 


99t • 
Gly 
420 


tgc 
Cys 

\ 


tct 
Ser 


tgg 
Trp 


gag 
Glu 


t- t- r* 

LLC 

Phe 
425 


ate 
He 


ccg 
Pro 


gcu 
Val 


gat 
Asp 


1 TOO 


gac 
Asp 
430 


ggt 
Gly 


tgg 
Trp 


ggt 
Gly 


gaa 
Glu 


cgt 
Arg 
435 


ccg 
Pro 


ctg\taa 
Leu \* 


gaattc 












1332 



<210> 2 

<211> 437 

<212> PRT 

<213> Synthetic Construct 
<220> 



<400> 2 






















Asn 
Lehi 








Met 


Arg 


Leu 


Leu 


Ser 


Thr 


Phe 


Thr 


Glu 


Tyr 


He 


Lys 


He 


He 


Asn 


Thr 


Ser 


He 


Leu 


Asn 


Leu 


Arg 


Tyr 


Glu 


Ser 


Asn 


His 


He 


Asp 


Leu 


Ser 


Arg 


Tyr 


Ala 


Ser 


Lys 


He 


Asn 


He 


Gly Ser 


Lys 


ValN 


sAsn 


Phe 


Asp 


Pro 


He 


Asp 


Lys 


Asn 


Gin 


He 


Gin 


Leu 


Phe 


Asn 


Leu 


Glu 


S,er 


Ser 


Lys 


He 


Glu 


Val 


He 


Leu 


Lys 


Asn 


Ala 


He 


Val 


Tyr 


Asn 


Ser 


Met 


Tyr 


Glu 


Asn 


Phe 


Ser 


Thr 


Ser 


Phe 


Trp 


He 


Arg 


He 


Pro 


Lys 


Tyr 


Ph£\ 


s Asn 


Ser 


He 


Ser 


Leu 


Asn 


Asn 


Glu 


Tyr 


Thr 


He 


He 


Asn 


Cys 


Met 


Glu 


Asn 


Asn 


Ser 


Gly 


Trp 


Lys 


Val 


Ser 


Leu 


Asn Tyr Gly Glu 


He 


He 


Trp 


Thr 


Leu 


Gin 


Asp 


Thr 


Gin 


Glu 


He 


Lys 


Gin 


Arg 


Val 


Val 


Phe 


Lys 


Tyr 


Ser\ 


Gin 


Met 


He 


Asn 


He 


Ser 


Asp 


Tyr 


He 


Asn 


Arg 


Trp 


He 


Phe 


Val 


Thr 


lie 


Thr 


Asn 


Asn 


Arg 


Leu 


Asn 


Asn 


Ser 


Lys 


He 


Tyr 


He 


Asn 


Gly Arg 


L£u 


He 


Asp 


Gin 


Lys 


Pro 


He 


Ser 


Asn 


Leu 


Gly Asn 


He 


His 


Ala 


Ser 


Asn\ 


Asn 


He 


Met 


Phe 


Lys 


Leu 


Asp 


Gly Cys 


Arg 


Asp 


Thr 


His 


Arg 


Tyr 


He \ 


Trp 


He 


Lys 


Tyr 


Phe 


Asn 


Leu 


Phe 


Asp 


Lys 


Glu 


Leu 


Asn 


Glu 


Lys 


Glu 


He 


Lys 


Asp 


Leu 


Tyr 


Asp 


Asn 


Gin 


Ser 


Asn 


Ser 


Gly 


He 


Leu 


Lys 


Asp 





Trp Gly Asp 


x y i. 


Leu 


Gin 


Tvr 

y 


Asp 


Lys 


Pro 


Tvr 

x y j. 


Tvr 

y 


Met 


Leu 


Asn 


LeU 


VTyr Asp 


Pro 


Asn 


Lys 


Tvr 
y 


Val 


Asp 


Val 


Asn 


Asn 


Val 


Glv 


He 


Ara 


Glv 


Ttyx Met 


y 


Leu 


Lys 


Glv 


Pro 


Aro 


Glv 


Ser 


Val 


Met 


Thr 


Thr 


Asn 


lie 


Ty^iir Leu 


Asn 


Ser 


Ser 


Leu 


Tvr 
y 


Arcr 


Glv 


Thr 


Lys 


Phe 


He 


He 


Lys 


Lys 


Tyr Ala 
Ty r\l 1 e 


Ser 


Glv 


Asn 


Lys 


Asp 


Asn 


He 


Val 


Arg 


Asn 


Asn 


Asp 


Arcr 


Val 


Asn 


Val 


Val 


Val 


Lys 


Asn 


Lys 


Glu 


Tvr 


Ara 


Leu 


Ala 


Thr 


Asn 


Ala $er 


Gin 


Ala 


Gly 


Val 


Glu 


Lys 


He 


Leu 


Ser 


Ala 


Leu 


Glu 


He 


Pro 


Asp Val 


Gly 


Asn 


Leu 


Ser 


Gin 


Val 


Val 


Val 


Met 


Lys 


Ser 


Lys 


Asn 


Asp 


Gln Gl\ 


He 


Thr 


Asn 


Lys 


Cys 


Lys 


Met 


Asn 


Leu 


Gin 


Asp 


Asn 


Asn 


Gly 


Asn Asp 


Vile 


Gly 


Phe 


He 


Gly 


Phe 


His 


Gin 


Phe 


Asn 


Asn 


He 


Ala 


Lys 


Leu Val 


Ma 


Ser 


Asn 


Trp 


Tyr 


Asn 


Arg 


Gin 


He 


Glu 


Arg 


Ser 


Ser 


Arg 


Thr Leu 


gV 


Cys 


Ser 


Trp 


Glu 


Phe 


He 


Pro 


Val 


Asp 


Asp 


Gly 


Trp 


Gly 


Glu Arg 


Pr\ 


Leu 

























<210> 3 

<211> 1323 

<212> DNA 

<213> Synthetic Construct 
<220> 



<221> CDS 

<222> (13) . . . (1314) 
<223> Synthetic Construct 



<400> 3 

gaattcgaaa eg atg tct acc ttc\act gaa tac ate aag aac ate ate aat 51 

Met Ser Thr Phe Thr Glu Tyr He Lys Asn He He Asn 
1 \ 10 



acc tec ate ctg aac ctg cgc tac c)aa tec aat cac ctg ate gac ctg 
Thr Ser He Leu Asn Leu Arg Tyr Glui Ser Asn His Leu He Asp Leu 
15 20 \ 25 



99 



tct cgc tac get tec aaa ate aac ate qgt tct aaa gtt aac ttc gat 
Ser Arg Tyr Ala Ser Lys He Asn He Gly Ser Lys Val Asn Phe Asp 
30 35 \ 40 45 



147 



ccg ate gac aag aat cag ate cag ctg ttc\aat ctg gaa tct tec aaa 
Pro He Asp Lys Asn Gin lie Gin Leu Phe Asn Leu Glu Ser Ser Lys 
50 55 \ 60 



195 



ate gaa gtt ate ctg aag aat get ate gta taa aac tct atg tac gaa 
He Glu Val He Leu Lys Asn Ala He Val TyrYAsn Ser Met Tyr Glu 
65 70 \ 75 



243 



aac ttc tec acc tec ttc tgg ate cgt ate ccg aan tac ttc aac tec 
Asn Phe Ser Thr Ser Phe Trp He Arg He Pro LysV Tyr Phe Asn Ser 
80 85 \ 90 



291 



ate tct ctg aac aat gaa tac acc ate ate aac tgc afcg gaa aac aat 
He Ser Leu Asn Asn Glu Tyr Thr He He Asn Cys Me\ Glu Asn Asn 
95 100 105 



339 



tct ggt tgg aaa gta tct ctg aac tac ggt gaa ate ate t?gg act ctg 
Ser Gly Trp Lys Val Ser Leu Asn Tyr Gly Glu He lie Trp Thr Leu 
110 115 120 \ 125 



387 



cag gac act cag gaa ate aaa cag cgt gtt gta ttc aaa tac t\t cag 435 



Gin Asp Thr Gin Glu lie Lys Gin Arg Val Val Phe Lys Tyr Ser Gin 
V 130 135 140 

atg atcAaac ate tct gac tac ate aat cgc tgg ate ttc gtt acc ate 

Met lie Asn lie Ser Asp Tyr lie Asn Arg Trp lie Phe Val Thr lie 
\ 145 150 155 

acc aac aat\cgt ctg aat aac tec aaa ate tac ate aac ggc cgt ctg 

Thr Asn Asn Wg Leu Asn Asn Ser Lys lie Tyr lie Asn Gly Arg Leu 
160 \^ 165 170 

ate gac cag aaa ccg ate tec aat ctg ggt aac ate cac get tct aat 

lie Asp Gin Lys\ Pro He Ser Asn Leu Gly Asn He His Ala Ser Asn 
175 \ 180 185 

aac ate atg ttc aaa ctg gac ggt tgt cgt gac act cac cgc tac ate 

Asn He Met Phe Lyis Leu Asp Gly Cys Arg Asp Thr His Arg Tyr He 

190 \l95 200 205 

tgg atc aaa tac ttc ct g ttc gac aaa gaa ctg aac gaa aaa gaa 

Trp He Lys Tyr Phe Asn Leu Phe Asp Lys Glu Leu Asn Glu Lys Glu 
210 \ 215 220 

atc aaa gac ctg tac gac aac cag tec aat tct ggt atc ctg aaa gac 

He Lys Asp Leu Tyr Asp Asn Gin Ser Asn Ser Gly He Leu Lys Asp 
225 \ 230 235 

ttc tgg ggt gac tac ctg cag tac gac aaa ccg tac tac atg ctg aat 

Phe Trp Gly Asp Tyr Leu Gin Tyr Asp Lys Pro Tyr Tyr Met Leu Asn 
240 24E K^ 250 

ctg tac gat ccg aac aaa tac gtt gac gtc aac aat gta ggt atc cgc 

Leu Tyr Asp Pro Asn Lys Tyr Val Asp Val Asn Asn Val Gly He Arg 
255 260 \^ 265 

ggt tac atg tac ctg aaa ggt ccg cgt ggt tct gtt atg act acc aac 

Gly Tyr Met Tyr Leu Lys Gly Pro Arg Gly Ser Val Met Thr Thr Asn 

270 275 V 280 285 

atc tac ctg aac tct tec ctg tac cgt ggt ^acc aaa ttc atc atc aag 

He Tyr Leu Asn Ser Ser Leu Tyr Arg Gly Thr Lys Phe He He Lys 
290 295 *\ 300 

\ 

aaa tac gcg tct ggt aac aag gac aat atc gtt!\ cgc aac aat gat cgt 

Lys Tyr Ala Ser Gly Asn Lys Asp Asn He Val\Arg Asn Asn Asp Arg 
305 ■ 310 \ 315 



gta tac atc aat gtt gta gtt aag aac aaa gaa tac cgt ctg get acc 

Val Tyr He Asn Val Val Val Lys Asn Lys Glu TyrvArg Leu Ala Thr 
320 325 \330 

aat get tct cag get ggt gta gaa aag atc ttg tct get ctg gaa atc 

Asn Ala Ser Gin Ala Gly Val Glu Lys He Leu Ser Ala Leu Glu He 
335 340 345 \^ 

ccg gac gtt ggt aat ctg tct cag gta gtt gta atg aaa bee aag aac 

Pro Asp Val Gly Asn Leu Ser Gin Val Val Val Met Lys Ser Lys Asn 

350 355 360 \^ 365 

gac cag ggt atc act aac aaa tgc aaa atg aat ctg cag gac aac aat 

Asp Gin Gly He Thr Asn Lys Cys Lys Met Asn Leu Gin Asp Asn Asn 



370 375 380 

ggt aac gat ate ggt ttc ate ggt ttc cac cag ttc aac aat ate get 1203 
Gly Asn Asp lie Gly Phe lie Gly Phe His Gin Phe Asn Asn lie Ala 
385 390 395 

aaa ctg gtt get tec aac tgg tac aat cgt cag ate gaa cgt tec tct 1251 
Lys Leu Val Ala Ser Asn Trp Tyr Asn Arg Gin lie Glu Arg Ser Ser 
400 405 410 

cgc act ctg ggt tgc tct tgg gag ttc ate ccg gtt gat gac ggt tgg 12 99 
Arg Thr Leu Gly Cys Ser Trp Glu Phe lie Pro Val Asp Asp Gly Trp 
415 420 425 

ggt gaa cgt ccg ctg taagaattc 1323 

Gly Glu Arg Pro Leu 

430 



<210> 4 

<211> 434 

<212> PRT 

<213> Synthetic Construct 
<220> 



<400> 4 

Met Ser Thr Phe Thr Glu Tyr lie Lys Asn lie lie Asn Thr Ser lie 
.1 5 10 15 

l's Leu Asn Leu Arg Tyr Glu Ser Asn His Leu lie Asp Leu Ser Arg Tyr 

20 25 30 

Ala Ser Lys lie Asn lie Gly Ser Lys Val Asn Phe Asp Pro lie Asp 

35 40 45 

Lys Asn Gin lie Gin Leu Phe Asn Leu Glu Ser Ser Lys lie Glu Val 

50 55 60 

lie Leu Lys Asn Ala lie Val Tyr Asn Ser Met Tyr Glu Asn Phe Ser 
65 70 75 80 

Thr Ser Phe Trp lie Arg lie Pro Lys Tyr Phe Asn Ser lie Ser Leu 

85 90 95 

Asn Asn Glu Tyr Thr lie lie Asn Cys Met Glu Asn Asn Ser Gly Trp 

100 105 110 

Lys Val Ser Leu Asn Tyr Gly Glu lie lie Trp Thr Leu Gin Asp Thr 

115 120 125 

Gin Glu lie Lys Gin Arg Val Val Phe Lys Tyr Ser Gin Met lie Asn 

130 135 140 

lie Ser Asp Tyr lie Asn Arg Trp lie Phe Val Thr lie Thr Asn Asn 
145 150 155 160 

Arg Leu Asn Asn Ser Lys lie Tyr lie Asn Gly Arg Leu lie Asp Gin 

165 170 175 

Lys Pro lie Ser Asn Leu Gly Asn lie His Ala Ser Asn Asn lie Met 

180 185 190 

Phe Lys Leu Asp Gly Cys Arg Asp Thr His Arg Tyr lie Trp lie Lys 

195 200 205 

Tyr Phe Asn Leu Phe Asp Lys Glu Leu Asn Glu Lys Glu lie Lys Asp 

210 215 220 

Leu Tyr Asp Asn Gin Ser Asn Ser Gly lie Leu Lys Asp Phe Trp Gly 
225 230 235 240 

Asp Tyr Leu Gin Tyr Asp Lys Pro Tyr Tyr Met Leu Asn Leu Tyr Asp 

245 250 255 

Pro Asn Lys Tyr Val Asp Val Asn Asn Val Gly lie Arg Gly Tyr Met 



Tyr Leu Lys 
275 

Asn Ser Ser 

290 
Ser Gly Asn 
305 

Asn Val Val 
i 

Gin Ala Gly 

Gly Asni Leu 
,355 

lie Thr ^Asn 

370 \ 
He Gly Phe 
385 \ 
Ala Ser Asn 

Gly Cys Ser\ 

Pro Leu 



260 


i 








265 










270 






Gly 


Pro 


Arg 


Gly 


Ser 


Val 


Met 


Thr 


Thr 


Asn 


He 


Tyr 


Leu 










280 










285 








Leu 


Tyr 


Arg 


Gly Thr 


Lys 


Phe 


He 


He 


Lys 


Lys 


Tyr 


Ala 








^ -7 3 










300 










Lys 


Asp 


Asn 


Tie 




Arg 


Asn 


Asn 


Asp 


Arg 


Val 


Tyr 


He 






310 










315 










320 


Val 


Lys 


Asn 


Lys 


Glu 


Tyr 


Arg 


Leu 


Ala 


Thr 


Asn 


Ala 


Ser 




325 










330 










335 




Val 


Glu 


Lys 


He 


Leu 


Ser 


Ala 


Leu 


Glu 


He 


Pro 


Asp 


Val 


340 










345 










350 






Ser 


Gin 


Val 


Val 


Val 


Met 


Lys 


Ser 


Lys 


Asn 


Asp 


Gin 


Gly 










360 










365 








Lys 


Cys 


Lys 


Met 


Asn 


Leu 


Gin 


Asp 


Asn 


Asn 


Gly 


Asn 


Asp 








375 










380 










He 


Gly 


Phe 


His 


Gin 


Phe 


Asn 


Asn 


He 


Ala 


Lys 


Leu 


Val 






390 










395 










400 


Trp 


Tyr 


Asn 


Arg 


Gin 


He 


Glu 


Arg 


Ser 


Ser 


Arg 


Thr 


Leu 




405 










410 










415 




Trp 


Glu 


Phe 


He 


Pro 


Val 


Asp 


Asp 


Gly 


Trp 


Gly 


Glu 


Arg 


^420 










425 










430 







<210> 5 

<211> 1326 

<212> DNA 

<213> Synthetic Construct 



<220> 
<221> CDS 
<222> (13) 



. (1317) 



<400> 5 

gaattcgaaa eg atg gec t3ct acc ttc act gaa tac ate aag aac ate ate 51 

Met Ala Ser Thr Phe Thr Glu Tyr He Lys Asn He He 

1 \ 5 10 



aat acc tec ate ctg aac cfecj cgc tac gaa tec aat cac ctg ate gac 
Asn Thr Ser He Leu Asn Leu Arg Tyr Glu Ser Asn His Leu He Asp 
15 20\ 25 



99 



ctg tct cgc tac get tec aaa ate aac ate ggt tct aaa gtt aac ttc 147 
Leu Ser Arg Tyr Ala Ser Lys lie Asn He Gly Ser Lys Val Asn Phe 
30 35 \ 40 45 



gat ccg ate gac aag aat cag atcVcag ctg ttc aat ctg gaa tct tec 
Asp Pro He Asp Lys Asn Gin He Gin Leu Phe Asn Leu Glu Ser Ser 
50 \ 55 60 



\ 



aaa ate gaa gtt ate ctg aag aat gct\ ate gta tac aac tct atg tac 
Lys He Glu Val He Leu Lys Asn Ala\lle Val Tyr Asn Ser Met Tyr 
65 70 \ 75 



195 



243 



gaa aac ttc tec acc tec ttc tgg ate cgt ate ccg aaa tac ttc aac 
Glu Asn Phe Ser Thr Ser Phe Trp He Argille Pro Lys Tyr Phe Asn 



80 



85 



291 



. tec 
3er 



ate 
He 
95 



tct ctg aac 
Ser Leu Asn 



aat 
Asn 



gaa tac 
Glu Tyr 
100 



acc ate 
Thr He 



ate aac tgc 
He Asn Cys 
105 



atg gaa aac 
Met Glu Asn 



339 



aat\ 
Asn 
110 



tct 



ggt tgg aaa 
Gly Trp Lys 



gta 
Val 
115 



tct ctg 
Ser Leu 



aac tac 
Asn Tyr 



ggt gaa ate 
Gly Glu He 
120 



ate tgg act 
He Trp Thr 
125 



387 



ctg 
Leu 



ca< 
Gin 



L gac act cag 
Thr Gin 
130 



gaa 
Glu 



ate aaa 
He Lys 



cag cgt 
Gin Arg 
135 



gtt gta ttc 
Val Val Phe 



aaa tac tct 
Lys Tyr Ser 
140 



435 



cag 
Gin 



atg 
Met 



atc\aac ate 
He \sn lie 
5 



tct 
Ser 



gac tac 
Asp Tyr 



ate aat 
He Asn 
150 



cgc tgg ate 
Arg Trp He 



ttc gtt acc 
Phe Val Thr 
155 



483 



ate 
He 



acc 
Thr 



aac aat\ cgt 
Asn Asn y^rg 
160 



ctg 
Leu 



aat aac 
Asn Asn 
165 



tec aaa 
Ser Lys 



ate tac ate 
He Tyr He 
170 



aac ggc cgt 
Asn Gly Arg 



531 



ctg 
Leu 



ate 
He 
175 



gac cag aate 
Asp Gin Ly£ 



ccg 
Pro 



ate tec 
He Ser 
180 



aat ctg 
Asn Leu 



ggt aac ate 
Gly Asn He 
185 



cac get tct 
His Ala Ser 



579 



aat 
Asn 
190 



aac 
Asn 



ate atg ttc 
He Met Phe 



a; 
L; 
195> 



ctg gac 
Leu Asp 



ggt tgt 
Gly Cys 



cgt gac act 
Arg Asp Thr 
200 



cac cgc tac 
His Arg Tyr 
205 



627 



ate 
He 



tgg 
Trp 



ate aaa 
He Lys 



tac 
Tyr 
210 



ttc 
Phe 



t ctg 
As\i Leu 



ttc gac 
Phe Asp 
215 



aaa gaa ctg 
Lys Glu Leu 



aac gaa aaa 
Asn Glu Lys 
220 



675 



gaa 
Glu 



ate 
He 



aaa gac 
Lys Asp 
225 



ctg 
Leu 



tac 
Tyr 



gac Aac 
Asp Asn 



cag tec 
Gin Ser 
230 



aat tct ggt 
Asn Ser Gly 



ate ctg aaa 
He Leu Lys 
235 



723 



gac 
Asp 



ttc 
Phe 



tgg ggt 
Trp Gly 
240 



gac 
Asp 



tac 
Tyr 



ctg cag 
Leu Gin 
245 



:ac gac 
rn Asp 



aaa ccg tac 
Lys Pro Tyr 
250 



tac atg ctg 
Tyr Met Leu 



771 



aat 
Asn 



ctg 
Leu 
255 



tac gat 
Tyr Asp 



ccg 
Pro 



aac 
Asn 



aaa tac 
Lys Tyr 
260 



gtt\ gac 
Val Vsp 



gtc aac aat 
Val Asn Asn 
265 



gta ggt ate 
Val Gly He 



819 



cgc 
Arg 
270 



ggt 
Gly 



tac atg tac 
Tyr Met Tyr 



ctg 
Leu 
275 



aaa ggt 
Lys Gly 



ccg eg 
Pro Arg> 



ggt tct gtt 
Gly Ser Val 
' 180 



atg act acc 
Met Thr Thr 
285 



867 



aac 
Asn 



ate 
He 



tac ctg 
Tyr Leu 



aac 
Asn 
290 



tct 
Ser 



tec ctg 
Ser Leu 



tac cgt 
Tyr Arg 
295 



ggt acc aaa 
Gly Thr Lys 



ttc ate ate 
Phe He He 
300 



915 



aag 
Lys 



aaa 
Lys 



tac gcg 
Tyr Ala 
305 



tct 
Ser 



ggt 
Gly 



aac aag 
Asn Lys 



gac aat 
Asp Asn 
310 



ate gtt cgc 
He Val Arg 



aac aat gat 
Asn Asn Asp 
315 



963 



cgt 
Arg 



gta 
Val 



tac ate 
Tyr He 
320 



aat 
Asn 



gtt 
Val 



gta gtt 
Val Val 
325 



aag aac 
Lys Asn 



aaa gaa ^tac 
Lys Glu Tyr 
33v0 



cgt ctg get 
Arg Leu Ala 



1011 



acc aat get tct cag get ggt gta gaa aag ate ttg tctVjct ctg gaa 1059 



1 



Thr Asn Ala Ser Gin Ala Gly Val Glu Lys lie Leu Ser Ala Leu Glu 
335 340 345 

ate ccg gac gtt ggt aat ctg tct cag gta gtt gta atg aaa tec aag 1107 
lie Pro Asp Val Gly Asn Leu Ser Gin Val Val Val Met Lys Ser Lys 
350 355 360 365 

aac gac cag ggt ate act aac aaa tgc aaa atg aat ctg cag gac aac 1155 

Asn Asp Gin Gly lie Thr Asn Lys Cys Lys Met Asn Leu Gin Asp Asn 

370 375 380 

\ 

aat ggt aac gat ate ggt ttc ate ggt ttc cac cag ttc aac aat ate 1203 

Asn Gly Asn Asp lie Gly Phe lie Gly Phe His Gin Phe Asn Asn lie 

385 390 395 

get aaa ctg gtt get tec aac tgg tac aat cgt cag ate gaa cgt tec 1251 
Ala Lys Leu Val Ala Ser Asn Trp Tyr Asn Arg Gin lie Glu Arg Ser 
400 405 410 

tct cgc act ctg ggt tgc tct tgg gag ttc ate ccg gtt gat gac ggt 1299 
Ser Arg Thr Leu Gly Cys Ser Trp Glu Phe lie Pro Val Asp Asp Gly 
415 420 425 

tgg ggt gaa cgt ccg ctg taagaattc 1326 
Trp Gly Glu Arg Pro Leu 
430 435 



<210> 6 
<211> 435 

<212> PRT \ 
<213> Synthetic Construct 

\ 

<220> 

\ 

\ 

<400> 6 \ 

Met Ala Ser Thr Phe Thr Glu Tyr lie Lys Asn lie lie Asn Thr Ser 

1 5 \ 10 15 

lie Leu Asn Leu Arg Tyr Glu Ser Asn His Leu lie Asp Leu Ser Arg 

2 0 \25 3 0 

Tyr Ala Ser Lys lie Asn lie Gly Ser Lys Val Asn Phe Asp Pro lie 

35 40 \ 45 

Asp Lys Asn Gin lie Gin Leu Phe Asm Leu Glu Ser Ser Lys lie Glu 

50 55 \ 60 

Val lie Leu Lys Asn Ala lie Val Tyr Asn Ser Met Tyr Glu Asn Phe 
65 70 \ 75 80 

Ser Thr Ser Phe Trp lie Arg lie Pro Lys\Tyr Phe Asn Ser lie Ser 

85 90 \ 95 

Leu Asn Asn Glu Tyr Thr lie lie Asn Cys Met Glu Asn Asn Ser Gly 

100 105 \ 110 

Trp Lys Val Ser Leu Asn Tyr Gly Glu lie Ile\Trp Thr Leu Gin Asp 

115 120 \ 125 

Thr Gin Glu He Lys Gin Arg Val Val Phe Lys Tyr Ser Gin Met He 

130 135 14 0\ 

Asn He Ser Asp Tyr He Asn Arg Trp He Phe Val Thr He Thr Asn 
145 150 155 \ 160 

Asn Arg Leu Asn Asn Ser Lys He Tyr He Asn Gly Arg\Leu He Asp 

165 170 \ N 175 

Gin Lys Pro He Ser Asn Leu Gly Asn He His Ala Ser Asn^Asn He 
180 185 190 



Met 


Phe 


Lys 
195 


Leu 


Asp 


Gly 


Cys 


Arg 
200 


Asp 


Thr 


His 


Arg 


Tyr 
2 05 


He 


Trp 


He 


Lys 


Tyr 
210 


Phe 


Asn 


Leu 


Phe 


Asp 
215 


Lys 


Glu 


Leu 


Asn 


Glu 
220 


Lys 


Glu 


He 


Lys 


Asp 


Leu 


Tyr 


Asp 


Asn 


Gin 


Ser 


Asn 


Ser 


Gly 


He 


Leu 


Lys 


Asp 


Phe 


Trp 


225 










230 










235 










240 


Gly 


Asp 


Tyr 


Leu 


Gin 
245 


Tyr 


Asp 


Lys 


Pro 


Tyr 
250 


Tyr 


Met 


Leu 


Asn 


Leu 
255 


Tyr 


Asp 


Pro 


Asn 


Lys 
260 


Tvr 
j 


Val 


Asp 


Val 


Asn 
265 


Asn 


Val 


Glv 


He 


Arcr 
270 


Glv 


Tvr 




Tyr 


Leu 
2 75 


Lys 


Gly 


Pro 


Arg 


Gly 
280 


Ser 


Val 


Met 


Thr 


Thr 
2 85 


Asn 


He 


Tyr 


Leu 


\sn 
2 90 


Ser 


Ser 


Leu 


Tyr 


Arg 
2 95 


Gly 


Thr 


Lys 


Phe 


He 
3 00 


He 


Lys 


Lys 


Tyr 


Ala 


Ser^ 


Glv 


Asn 


Lys 


Asp 


Asn 


He 


Val 


Ara 


Asn 


Asn 


Asp 


Arg 


Val 


Tvr 
x j J - 


305 




Val 

\ 






310 










315 










320 


lie 


Asn 


Val 


Val 
325 


Lys 


Asn 


Lys 


Glu 


Tvr 
33 0 


Arg 


Leu 


Ala 


Thr 


Asn 
335 


Ala 


Ser 


Gin 


Ala 


Gly 
^340 


Val 


Glu 


Lys 


He 


Leu 
345 


Ser 


Ala 


Leu 


Glu 


He 
350 


Pro 


Asp 


Val 


Gly 


Asn 


\Leu 

\ 

\ 


Ser 


Gin 


Val 


Val 


Val 


Met 


Lys 


Ser 


Lys 


Asn 


Asp 


Gin 






j j 








3 60 










365 








Glv 


lie 


Thr 


Asn 


Lys 


Cys 


Lys 


Met 


Asn 


Leu 


Gin 


Asp 


Asn 


Asn 


Gly 


Asn 




370 




\ 




375 










380 










Asp 


He 


Gly 


Phe 


I\Le 


Gly 


Phe 


His 


Gin 


Phe 


Asn 


Asn 


He 


Ala 


Lys 


Leu 


385 








\ 


390 










395 










400 


Val 


Ala 


Ser 


Asn 


Trp 
405 


\Tyr 


Asn 


Arg 


Gin 


He 
410 


Glu 


Arg 


Ser 


Ser 


Arg 
415 


Thr 


Leu 


Gly 


Cys 


Ser 


Trp 


Glu Phe 

\ 


He 


Pro 


Val 


Asp 


Asp Gly Trp 


Gly 


Glu 








420 






425 










430 






Arg 


Pro 


Leu 





























435 



<210> 7 
<211> 1341 
<212> DNA 

<213> Synthetic Construct 
<220> 



<221> CDS 

<222> (10) . . . (1329) 



<400> 7 

gaattcacg atg gcc aac aaa tac aat tec gaa atc\^ctg aac aat ate ate 

Met Ala Asn Lys Tyr Asn Ser Glu He ^eu Asn Asn He He 
15 10 



ctg aac ctg cgt tac aaa gac aac aat ctg ate gat ccg tct ggt tac 
Leu Asn Leu Arg Tyr Lys Asp Asn Asn Leu He Asp LeuVSer Gly Tyr 
15 20 25 \ 30 



ggt get aaa gtt gaa gta tac gac ggt gtt gaa ctg aat gac\ aag aac 
Gly Ala Lys Val Glu Val Tyr Asp Gly Val Glu Leu Asn Asp^Lys Asn 



35 



40 



N 45 

\ 



cag ttc aaa ctg acc tct tec get aac tct aag ate cgt gtt act\cag 
Gin Phe Lys Leu Thr Ser Ser Ala Asn Ser Lys He Arg Val Thr G^n 
50 55 60 



aat cag aac ate ate ttc aac tec gta ttc ctg gac ttc tct gtt tec 
Asn Gin Asn lie lie Phe Asn Ser Val Phe Leu Asp Phe Ser Val Ser 
65 70 75 



243 



ttc tgg att cgt ate ccg aaa tac aag aac gac ggt ate cag aat tac 
Phe Trp lie Arg lie Pro Lys Tyr Lys Asn Asp Gly lie Gin Asn Tyr 
80 85 90 



291 



ate cac aat gaa 
lie His Asn Glu 
N.95 

\ 

tgg aag ate tec 
Trp Lys lie Ser 

\ 

ate aac ggt aag 
lie Asn GlNy Lys 
yL30 



tac acc ate ate aac tgc atg aag aat aac tct ggt 33 9 
Tyr Thr lie lie Asn Cys Met Lys Asn Asn Ser Gly 
100 105 110 

ate cgc ggt aac cgt ate ate tgg act ctg ate gat 387 
lie Arg Gly Asn Arg lie lie Trp Thr Leu lie Asp 
115 120 125 

acc aaa tct gta ttc ttc gaa tac aac ate cgt gaa 435 
Thr Lys Ser Val Phe Phe Glu Tyr Asn lie Arg Glu 
135 140 



gac ate tct ga\tac ate aat cgc tgg ttc ttc gtt acc ate acc aat 
Asp lie Ser Glu\Tyr lie Asn Arg Trp Phe Phe Val Thr lie Thr Asn 
145 \ 150 155 



483 



aac ctg aac aat gct\aaa ate tac ate aac ggt aaa ctg gaa tct aat 
Asn Leu Asn Asn Ala nys lie Tyr lie Asn Gly Lys Leu Glu Ser Asn 
160 \ 165 170 



acc gac ate aaa gac ate isgt gaa gtt ate get aac ggt gaa ate ate 

Thr Asp lie Lys Asp lie Akg Glu Val lie Ala Asn Gly Glu lie lie 

175 180 \^ 185 190 

ttc aaa ctg gac ggt gac ate gkt cgt acc cag ttc ate tgg atg aaa 

Phe Lys Leu Asp Gly Asp lie AsK Arg Thr Gin Phe lie Trp Met Lys 

195 \ 200 205 



531 



579 



627 



tac ttc tec ate ttc aac acc gaa eta tct cag tec aat ate gaa gaa 
Tyr Phe Ser lie Phe Asn Thr Glu LeuNSer Gin Ser Asn lie Glu Glu 
210 215 \ 220 



egg tac aag 
Arg Tyr Lys 
225 

aat ccg ctg 
Asn Pro Leu 
240 

aag aac tct 
Lys Asn Ser 
255 



ate cag tct tac tec gaa tac\etg aaa gac 
lie Gin Ser Tyr Ser Glu Tyr Deu Lys Asp 
230 \ 235 

atg tac aac aaa gaa tac tat atg^\tc aat 
Met Tyr Asn Lys Glu Tyr Tyr Met Phe Asn 
245 250^ 

tac ate aaa ctg aag aaa gac tct ccg ott 
Tyr lie Lys Leu Lys Lys Asp Ser Pro Val 
260 265 \ 



ttc tgg ggt 
Phe Trp Gly 



get ggt aac 
Ala Gly Asn 



ggt gaa ate 
Gly Glu He 
270 



675 



723 



771 



819 



ctg act cgt tec aaa tac aac cag aac tct aaa tac ate a N ac tac cgc 
Leu Thr Arg Ser Lys Tyr Asn Gin Asn Ser Lys Tyr He AsVl Tyr Arg 
275 280 \285 



867 



gac ctg tac ate ggt gaa aag ttc ate ate cgt cgc aaa tct aac tct 
Asp Leu Tyr He Gly Glu Lys Phe He lie Arg Arg Lys Ser As\ Ser 
290 295 300 



915 



cag tec ate aat gat gac ate gta cgt aaa gaa gac tac ate tac ctg 
Gin Ser lie Asn Asp Asp lie Val Arg Lys Glu Asp Tyr lie Tyr Leu 
305 310 315 

gac ttc ttc aac ctg aat cag gaa tgg cgt gta tac ace tac aag tac 
Asp Phe Phe Asn Leu Asn Gin Glu Trp Arg Val Tyr Thr Tyr Lys Tyr 
320 325 330 



tt5? aag 
Phe NLys 
335 \ 

\ 

gac gaa 
Asp Glu 



aaa gaa gaa gaa aag ctt ttc 
Lys Glu Glu Glu Lys Leu Phe 
340 

etc tac aac ace ate cag ate 
Leu Tyr Asn Thr lie Gin lie 
355 



ctg get ccg ate tct gat tec 
Leu Ala Pro lie Ser Asp Ser 
345 350 

aaa gaa tac gac gaa cag ccg 
Lys Glu Tyr Asp Glu Gin Pro 
360 365 



ace tac 
Thr Tyr 



gaa ate 
Glu lie 



ttc gaa 
Phe Glu 
400 



tct Vtgc cag ctg ctg 
Ser Cys Gin Leu Leu 
370 



ggt ctg ate ggt ate 
Gly Leu lj>e Gly He 
3 85 

gaa tac aaa gac tac 
Glu Tyr Lys Asp\Tyr 
05 



ttc aag 
Phe Lys 
375 

cac cgt 
His Arg 
390 

ttc tgc 
Phe Cys 




aaa gat gaa gaa tct act gac 
Lys Asp Glu Glu Ser Thr Asp 
380 

ttc tac gaa tct ggt ate gta 
Phe Tyr Glu Ser Gly He Val 
395 

ate tec aaa tgg tac ctg aag 
He Ser Lys Trp Tyr Leu Lys 
410 



gaa gtt aaa cgc aaa ccg tacXaac ctg aaa ctg ggt tgc aat tgg cag 
Glu Val Lys Arg Lys Pro Tyr \sn Leu Lys Leu Gly Cys Asn Trp Gin 
415 420 \ 425 430 

ttc ate ccg aaa gac gaa ggt tgg \cc gaa tagtaagaat tc 
Phe He Pro Lys Asp Glu Gly Trp Thr Glu 
435 \440 



<210> 8 

<211> 440 

<212> PRT 

<213> Synthetic Construct 
<220> 



<400> 8 



Met 


Ala 


Asn 


Lys 


Tyr 


Asn 


Ser 


Glu 


He 


Leu 


Asn 


Asn 


1 








5 










10 






Leu 


Arg 


Tyr 


Lys 


Asp 


Asn 


Asn 


Leu 


He 


Asp 


Leu 


Ser 








20 










25 








Lys 


Val 


Glu 


Val 


Tyr 


Asp 


Gly 


Val 


Glu 


Leu 


Asn 


Asp 






35 










40 










Lys 


Leu 


Thr 


Ser 


Ser 


Ala 


Asn 


Ser 


Lys 


He 


Arg 


Val 




50 










55 










60 


Asn 


He 


He 


Phe 


Asn 


Ser 


Val 


Phe 


Leu 


Asp 


Phe 


Ser 


65 










70 










75 




He 


Arg 


He 


Pro 


Lys 


Tyr 


Lys 


Asn Asp 


Gly 


He 


Gin 










85 










90 






Asn 


Glu 


Tyr 


Thr 


He 


He 


Asn 


Cys 


Met 


Lys 


Asn 


Asn 








100 










105 








He 


Ser 


He 


Arg 


Gly 


Asn 


Arg 


He 


He 


Trp 


Thr 


Leu 




He Asn 



V 







lib 










ion 










IOC 

lz b 








Gly Lys 


Thr 


Lys 


Ser 


Val 


Phe 


Phe 


Glu 


Tyr 


Asn 


He 


Arg 


Glu 


Asp 


He 














lie 
1 J J 




















Ser 


Glu 


Tyr 


He 


Asn 


Arg 


Trp 


Phe 


Phe 


Val 


Thr 


He 


Thr 


Asn 


Asn 


Leu 


14 j 
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JL 3 U 
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1 J J 










1 f n 
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Ala 


Lys 


He 


Tyr 


He 


Asn 
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Glu 


Ser 
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Thr 


Asp 










ire 
lO b 










1 I U 










1 TC 

1 / b 
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11c 


Lys 
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Tip 
11c 

ion 
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\Jl ll 


Ua 1 
val 


TIp 

11c 


Ala 

Ioj 


Asn 


ni v 

\j 1 y 




TIp 
lie 


TIp 
11c 

1 Q A 

1 y u 


Php 


T ,\rc 
J_iy 0 


Leu 1 


msp 
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Tip 




A y-n 


Th t* 
j. 111. 

ZUU 
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11c 


irp 


Mpt" 
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z u 0 


iiy 0 


iyr 


Php 
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lie 


Phe 
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Thr 
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Leu 

ni c 


Ser 


Gin 


Ser 


Asn 


He 
z z u 


Glu 


Glu 


Arg 


Tyr 


Lys 


Ile\Gln 


uCl 


iyr 


OCI 


O J. Li. 


iyr 


Leu 


Lys 


i-lo^J 


Php 

lr 11C 


irp 


01 y 




IT L\J 


HOC 




\ 






0 1 n 
z j u 
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/ J J 










z 4 U 


T .pi l 
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Tyr 
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Lys 
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n / c 










0 c n 

Z D U 










0 c c 
z b b 




Ser 


Tyr 


Ile\ 


jjys 


T.aii 
JjG u. 


.uy 0 


Lys 


Asp 


0 £T c 
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Drn 

IT I. W 


\/a 1 
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z / u 
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1 ill 


Arg 


Ser 
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Gin 
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Lys 


Tyr 


He 


Asn 


Tyr 


Arg 


Asp 


Leu 






275 


Gl\i 








no/1 
ZO U 










z 0 b 








Tvr* 
±yx 


He 
290 


Gly 


Lys 


Phe 


He 


He 


Arg 


Arg 


Lys 


Ser 
1 fi n 


Asn 


Ser 


Gin 


Ser 


He 


Asn 


Asp 


Z\ en 
nay) 


\le 


Va 1 
val 
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Glu 
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iyr 


TIp 
lie 


iyr 


Leu 
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.flic 






















TIC 

0 lb 










J z U 


Phe 
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Leu 
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GlnS 
j z b 


,Glu 


Trp 


Arg 


Val 


Tyr 


Thr 


Tyr 


Lys 


Tyr 


Phe 

0 n c 
Jib 


Lys 


Lys 


Glu 


Glu 


m n 

Vj 1 U. 

1 a n 


Lys 


Le^ 


Ph<a 
-flic 


Leu 


Ala 
345 


Pro 


TIp 
11c 


Q O >~ 
OCX 


Asp 


C O T~ 


Asp 


bill 


Leu 


Tyr 


Asn 


Thr 


He 


Gin 


\He 
\ 

\ 


Lys 


Glu 


Tyr 


Asp 


Glu 


Gin 


Pro 


Thr 


Tyr 






355 








"3 £T C\ 










job 








Ser 


Cys 
370 


Gin 


Leu 


Leu 


Phe 


"3 H C\ 

J /b\ 


Lys 


Asp 


Glu 


Glu 


Ser 

Ton 


Thr 


Asp 


Glu 


He 


Gly Leu 


He 


vj-L y 


He 


His 




<r I1G 


Tyr 


Glu 


OCI 


ni v 


Tip 

11c 


Ua 1 
V ct 1 


Php 


m ii 

01 u. 


385 










390 










395 










400 


Glu 


Tyr 


Lys 


Asp 


Tyr 
405 


Phe 


Cys 


<\ 


Ser 


Lys 
410 


Trp 


Tyr 


Leu 


Lys 


Glu 
415 


Val 


Lys 


Arg 


Lys 


Pro 
420 


Tyr 


Asn 


Leu 


Lys 


\eu 
423 


Gly 


Cys 


Asn 


Trp 


Gin 
430 


Phe 


He 


Pro 


Lys 


Asp 


Glu 


Gly Trp 


Thr 


Glu 
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<210> 9 
<211> 1371 
<212> DNA 

<213> Synthetic Construct 

<220> 

<221> CDS 

<222> (10) . . . (1359) 



440 




<400> 9 

gaattcacg atg acc ate cca ttc aac ate ttc tec tac acq^ aac aac tec 

Met Thr He Pro Phe Asn He Phe Ser Tyr ThrVAsn Asn Ser 
1 5 10 



ctg ttg aag gac ate ate aac gag tac ttc aac aac ate aac gas tec 
Leu Leu Lys Asp He He Asn Glu Tyr Phe Asn Asn He Asn Asp \er 



V 



15 



20 



25 



30 



aag ate ctg tec ctg cag aac cgt aag aac ace ttg gtc gac acc tec 
Lys lie Leu Ser Leu Gin Asn Arg Lys Asn Thr Leu Val Asp Thr Ser 
35 40 45 



147 



ggt tac aac gee gag gtc tec gag gag ggt gac gtc cag ctg aac cca 195 
Gly Tyr Asn Ala Glu Val Ser Glu Glu Gly Asp Val Gin Leu Asn Pro 
50 55 60 

atcVttc cca ttc gac ttc aag ctg ggt tec tec ggt gag gac aga ggt 243 
lie \phe Pro Phe Asp Phe Lys Leu Gly Ser Ser Gly Glu Asp Arg Gly 
65 70 75 

aag gtcN ate gtc acc cag aac gag aac ate gtc tac aac tec atg tac 291 
Lys Val lie Val Thr Gin Asn Glu Asn lie Val Tyr Asn Ser Met Tyr 
80 \ 85 90 




gag tec ttc\tcc ate tec ttc tgg ate aga ate aac aag tgg gtc tec 
Glu Ser Phe \er lie Ser Phe Trp lie Arg lie Asn Lys Trp Val Ser 
95 \ 100 105 110 



339 



aac ttg cca ggt N:ac acc ate ate gac tec gtc aag aac aac tec ggt 
Asn Leu Pro Gly T^r Thr lie lie Asp Ser Val Lys Asn Asn Ser Gly 
ll\ 120 125 



387 



tgg tec ate ggt ate ate tec aac ttc ctg gtc ttc acc ctg aag cag 
Trp Ser lie Gly lie Ile^Ser Asn Phe Leu Val Phe Thr Leu Lys Gin 
130 \ 135 140 



435 



aac gag gac tec gag cag tcc\ ate aac ttc tec tac gac ate tec aac 
Asn Glu Asp Ser Glu Gin Ser NEle Asn Phe Ser Tyr Asp lie Ser Asn 
145 rSO 155 



483 



aac get cct ggt tac aac aag tggXttc ttc gtc acc gtc acc aac aac 
Asn Ala Pro Gly Tyr Asn Lys Trp Phe Phe Val Thr Val Thr Asn Asn 
160 165 \ 170 



531 



atg atg ggt aac atg aag ate tac ate aac ggt aag ctg ate gac acc 579 
Met Met Gly Asn Met Lys lie Tyr lie Asn Gly Lys Leu lie Asp Thr 
175 180 \l85 190 



ate aag gtc aag gag ttg acc ggt ate aac ttc tec aag acc ate acc 
lie Lys Val Lys Glu Leu Thr Gly lie Asn Phe\Ser Lys Thr lie Thr 
195 200 \ 205 



627 



ttc gag ate aac aag ate cca gac acc ggt ctg atc\acc tec gac tec 
Phe Glu lie Asn Lys lie Pro Asp Thr Gly Leu lie Thr Ser Asp Ser 
210 215 \ 220 



675 



gac aac ate aac atg tgg ate cgt gac ttc tac ate ttc §cc aag gag 
Asp Asn lie Asn Met Trp lie Arg Asp Phe Tyr lie Phe A3>a Lys Glu 
225 230 235 



723 



ttg gac ggt aag gac ate aac ate ctg ttc aac tec ttg cag tac acc 771 
Leu Asp Gly Lys Asp lie Asn lie Leu Phe Asn Ser Leu Gin Tyr^Thr 
240 245 250 



aac gtc gtc aag gac tac tgg ggt aac gac ctg aga tac aac aag gac 
Asn Val Val Lys Asp Tyr Trp Gly Asn Asp Leu Arg Tyr Asn Lys Glu 
255 260 265 270 



819 



tac tac atg gtc aac ate gac tac ttg aac aga tac atg tac gec aac 
Tyr Tyr Met Val Asn lie Asp Tyr Leu Asn Arg Tyr Met Tyr Ala Asn 
275 280 285 



tec aga cag ate gtc ttc aac acc aga cgt aac aac aac gac ttc aac 

Ser Arg Gin lie Val Phe Asn Thr Arg Arg Asn Asn Asn Asp Phe Asn 

290 295 300 

\ 

9 a 9 99t tac aag ate ate ate aag cgt ate aga ggt aac acc aac gac 

Glu Gly Tyr Lys lie lie lie Lys Arg lie Arg Gly Asn Thr Asn Asp 

305 310 315 

acc aga gtc aga ggt ggt gac ate ctg tac ttc gac atg act ate aac 
Thr Arg Val Arg Gly Gly Asp lie Leu Tyr Phe Asp Met Thr lie Asn 
320 325 330 

aac aag gec tac aac ctg ttc atg aag aac gag acc atg tac gec gac 
Asn Lys Ala Tyr Asn Leu Phe Met Lys Asn Glu Thr Met Tyr Ala Asp 
335 *. 340 345 350 

aac cac tec acc gag gac ate tac gec ate ggt ctg cgt gag cag acc 

Asn His Ser Thr Glu Asp lie Tyr Ala lie Gly Leu Arg Glu Gin Thr 

n355 360 365 

\ 

\ 

aag gac ate aac gac aac ate ate ttc cag ate cag cca atg aac aac 
Lys Asp lie Asn Asp\Asn lie lie Phe Gin lie Gin Pro Met Asn Asn 
370 \ 375 380 

act tac tac tac get tec cag ate ttc aag tec aac ttc aac ggt gag 
Thr Tyr Tyr Tyr Ala Ser x31n lie Phe Lys Ser Asn Phe Asn Gly Glu 
385 \ 390 395 

aac ate tec ggt ate tgt tcc\atc ggt acc tac aga ttc cgt ctg ggt 
Asn lie Ser Gly lie Cys Ser isle Gly Thr Tyr Arg Phe Arg Leu Gly 
400 405 \ 410 

\ 

ggt gac tgg tac aga cac aac tac frtg gtt cca act gtc aag cag ggt 
Gly Asp Trp Tyr Arg His Asn Tyr Leu Val Pro Thr Val Lys Gin Gly 
415 420 \^ 425 430 

aac tac gee tec ttg ctg gag tec act tec acc cac tgg gga ttc gtc 
Asn Tyr Ala Ser Leu Leu Glu Ser Thr Ser\rhr His Trp Gly Phe Val 
435 440 \ 445 

cca gtc tec gag taataggaat tc 
Pro Val Ser Glu 
450 



<210> 10 
<211> 450 
<212> PRT 

<213> Synthetic Construct 
<220> 



<400> 10 
Met Thr lie Pro 
1 



Phe Asn lie Phe Ser Tyr Thr Asn Asn Ser 
5 10 



Leu 
15 



Leu 



Lys Asp 

Leu Ser 

Asn Ala 

50 
Pro Phe 
65 

He Val 
Phe^Ser 
Pro 6ly 
He Gly 

13d 

Asp Ser 
145 

Pro Gly 

Gly Asn 

Val Lys 

He Asn 
210 
He Asn 
225 

Gly Lys 

Val Lys 

Met Val 

Gin He 
290 
Tyr Lys 
305 

Val Arg 

Ala Tyr 

Ser Thr 

He Asn 
370 
Tyr Tyr 
385 

Ser Gly 

Trp Tyr 

Ala Ser 

Ser Glu 
450 



He He Asn Glu Tyr 
20 

Leu Gin Asn Arg Lys 
35 

Glu Val Ser Glu Glu 
55 

Asp Phe Lys Leu Gly 
70 

Thr Gin Asn Glu Asn 
85 

He Ser Phe Trp He 
100 

Tyr Thr He He Asp 
115 

He He Ser Asn Phe 
135 

Glu Gin Ser He Asn 
150 

Tyr Asn Lys Trp Phe 

\ 165 

MetSLys He Tyr He 
1^0 

Glu Leu Thr Gly He 
195 \ 

Lys IleVro Asp Thr 
\ 215 
Met Trp ITe Arg Asp 
\ 230 

Asp He Asn ule Leu 

245 \ 
Asp Tyr Trp GlV Asn 

260 \ 
Asn He Asp Tyr Leu 
275 \ 
Val Phe Asn Thr An 
295 

He He He Lys Arg 
310 

Gly Gly Asp He Leu 
325 

Asn Leu Phe Met Lys 
340 

Glu Asp He Tyr Ala 
355 

Asp Asn He He Phe 
375 

Ala Ser Gin He Phe 
390 

He Cys Ser He Gly 
405 

Arg His Asn Tyr Leu 
420 

Leu Leu Glu Ser Thr 
435 



Phe 

Asn 

40 

Gly 

Ser 

He 

Arg 

Ser 
120 
Leu 

Phe 

Phe 

Asn 

Asn 
200 
Gly 

Phe 

Phe 

Asp 

Asn 
280 
Arg 



Asn 


Asn 


He 


25 






Thr 


Leu 


Val 


Asp 


Val 


Gin 


Ser 


Gly 


Glu 






75 


Val 


Tyr 


Asn 




90 




He 


Asn 


Lys 


105 






Val 


Lys 


Asn 


Val 


Phe 


Thr 


Ser 


Tyr 


Asp 






155 


Val 


Thr 


Val 




170 




Glv 


Lys 


Leu 


185 






Phe 


Ser 


Lys 


Leu 


He 


Thr 


Tyr 


He 


Phe 






235 


A QT-| 




J_IC Li 




250 




Leu 


Arg 


Tyr 


265 






Arg 


Tyr 


Met 


Asn 


Asn 


Asn 



e Arg 
Tyr\Phe 
Asn 



Gly Asn 
315 
Asp Met 
330 

Thr Met 




Asn 


Asd 


Ser 


Lvs 


He 






30 






Asp 


Thr 


Ser 


Glv 


Tvr 

y 




45 








Leu 


Asn 


Pro 


He 


Phe 


60 










Asp 


Arcr 


Glv 


Lys 


Val 










80 


Ser 


Met 


Tvr 


Glu 


Ser 








95 




Trn 


Val 


Ser 


Asn 


Leu 






110 






Asn 


Ser 


Glv 


Tro 


Ser 




125 








Leu 


Lvs 


Gin 


Asn 


Glu 


14 0 










He 


Ser 


Asn 


Asn 


Ala 










160 


Thr 


Asn 


Asn 


Met 


Met 








175 




He 


Asp 


Thr 


He 


Lys 






190 






Thr 


He 


Thr 


Phe 


Glu 




205 








Ser 


Asp 


Ser 


Asp 


Asn 


220 










Ala 


Lys 


Glu 


Leu 


Asp 










240 


Gin 


Tvr 
y 


Thr 


Asn 


Val 








9 ^ R 

-~j ~j 




Asn 


Lys 


Glu 


Tvr 
y 


Tvr 
y 






2 70 






Tvr 


Ala 


Asn 


Ser 


Arg 




285 








Asp 


Phe 


Asn 


Glu 


Glv 


300 










Thr 


Asn 


Asp 


Thr 


Arci 










320 


Thr 


He 


Asn 


Asn 


Lys 








3 3 5 




xy i. 


Ala 


Asp 


Asn 


His 






3 5 0 






Glu 


Gin 


Thr 


Lvs 


Asp 




365 








Met 


Asn 


Asn 


Thr 


Tyr 


380 










Asn 


Gly 


Glu 


Asn 


He 










400 


Arg 


Leu 


Gly 


Gly 


Asp 



410 
Thr Val 

His Trp 




Pro Val 



<210> 11 
<211> 1374 
<212> DNA 



V 



<213> Synthetic Construct 



<220> 
<221> CDS 

<222> (10) . . . (1362) 
Jc\oO> 11 

gaattcacg atg cgt ttg aag get aag gtc aac gag tec ttc gag aac acc 
Met Arg Leu Lys Ala Lys Val Asn Glu Ser Phe Glu Asn Thr 
\ 1 5 10 



51 



atg cca ttc aac ate ttc tec tac acc aac aac tec ttg ttg aag gac 99 

Met Pr^o Phe Asn lie Phe Ser Tyr Thr Asn Asn Ser Leu Leu Lys Asp 
15 \ 20 25 30 

\ 

ate ate aac gag tac ttc aac tec ate aac gac tec aag ate ttg tec 147 

lie lie Asn Glu Tyr Phe Asn Ser lie Asn Asp Ser Lys lie Leu Ser 

\ 35 40 45 



ttg cag aac aag aag aac gee ttg gtc gac acc tec ggt tac aac gee 
Leu Gin Asn Lys Lys Asn Ala Leu Val Asp Thr Ser Gly Tyr Asn Ala 

55 60 



50 



gag gtc aga gtc \ggt gac aac gtc cag ttg aac acc ate tac acc aac 
Glu Val Arg Val Gly Asp Asn Val Gin Leu Asn Thr lie Tyr Thr Asn 
65 \ 70 75 



195 



243 



gac ttc aag ttg tcc\tct tec ggt gac aag ate ate gtc aac ttg aac 
Asp Phe Lys Leu Ser Ser Ser Gly Asp Lys lie lie Val Asn Leu Asn 
80 \ 85 90 



291 



aac aac ate ttg tac tec gee ate tac gag aac tec tct gtc tec ttc 
Asn Asn lie Leu Tyr Ser A\a lie Tyr Glu Asn Ser Ser Val Ser Phe 
95 100 \ 105 110 



339 



tgg ate aag 
Trp He Lys 



ate tec aag gac t\g acc aac tec cac aac gag tac acc 
He Ser Lys Asp Leti Thr Asn Ser His Asn Glu Tyr Thr 
115 \ 120 125 



387 



ate ate aac tec ate gag cag aac tdc ggt tgg aag ttg tgt ate cgt 
He He Asn Ser He Glu Gin Asn SerVGly Trp Lys Leu Cys He Arg 
130 135 \ 140 



435 



aac ggt aac 
Asn Gly Asn 
145 



ate gag tgg ate ttg cag gac gtc aac cgt aag tac aag 
He Glu Trp He Leu Gin AspXval Asn Arg Lys Tyr Lys 
150 \ 155 



483 



tec ttg ate ttc gac tac tec gag tec ttg tea cac acc ggt tac acc 
Ser Leu He Phe Asp Tyr Ser Glu Ser Leu SerNHis Thr Gly Tyr Thr 
160 165 K70 



531 



aac aag tgg 
Asn Lys Trp 
175 



ttc ttc gtc acc ate acc aac aac atcv atg ggt tac atg 
Phe Phe Val Thr He Thr Asn Asn IleVet Gly Tyr Met 
180 185 \ 190 



579 



aag ttg tac ate aac ggt gag ttg aag cag tec cag aag\atc gag gac 
Lys Leu Tyr He Asn Gly Glu Leu Lys Gin Ser Gin Lys Me Glu Asp 
195 200 \ 205 



627 



ctg gac gag 
Leu Asp Glu 



gtc aag ctg gac aag acc ate gtc ttc ggt ate gac gag 
Val Lys Leu Asp Lys Thr lie Val Phe Gly He As\ Glu 



675 



V 



210 



215 



220 



aac ate gac gag aac cag atg ttg tgg att cgt gac ttc aac ate ttc 
Asn lie Asp Glu Asn Gin Met Leu Trp lie Arg Asp Phe Asn lie Phe 
225 230 235 



723 



* tec aag gag ctg tec aac gag gac ate aac ate gtc tac gag ggt cag 
'Ser Lys Glu Leu Ser Asn Glu Asp lie Asn lie Val Tyr Glu Gly Gin 
\ 240 245 250 



771 



atc\ctg agg aac gtc ate aag gac tac tgg ggt aac cca ctg aag ttc 
lie Leu Arg Asn Val lie Lys Asp Tyr Trp Gly Asn Pro Leu Lys Phe 
255 \ 260 265 270 



819 



gac acc^gag tac tac ate ate aac gac aac tac ate gac cgt tac ate 
Asp Thr Glu Tyr Tyr lie lie Asn Asp Asn Tyr lie Asp Arg Tyr lie 
\ 275 280 285 



867 



gee cca gag bec aac gtc ctg gtc ctg gtc cag tac cct gac ctg tec 
Ala Pro Glu Ser Asn Val Leu Val Leu Val Gin Tyr Pro Asp Leu Ser 
29(\ 295 300 



915 



aag ctg tac ace ggt aac cct ate acc ate aag tec gtc tec gac aag 
Lys Leu Tyr Thr Gly Asn Pro lie Thr lie Lys Ser Val Ser Asp Lys 
305 \ 310 315 



963 



aac cct tac tec cgt ate ctg aac ggt gac aac ate ate ctg cac atg 
Asn Pro Tyr Ser Arg Ile v Leu Asn Gly Asp Asn lie lie Leu His Met 
320 \325 330 



1011 



ctg tac aac tec cgt aag tac atg ate ate cgt gac acc gac acc ate 
Leu Tyr Asn Ser Arg Lys Tyn Met lie lie Arg Asp Thr Asp Thr lie 
335 340 \ 345 350 



1059 



tac gec acc cag ggt ggt gag tgt; tec cag aac tgt gtc tac gee ctg 
Tyr Ala Thr Gin Gly Gly Glu CysXser Gin Asn Cys Val Tyr Ala Leu 
355 \ 360 365 



1107 



aag ctg cag tec aac ctg ggt aac tac. ggt ate ggt ate ttc tec ate 
Lys Leu Gin Ser Asn Leu Gly Asn Tyr^Gly lie Gly lie Phe Ser lie 
370 375 \ 380 



1155 



aag aac ate gtc tec aag aac aag tac tgc\ tec cag ate ttc tec tec 
Lys Asn lie Val Ser Lys Asn Lys Tyr Cys \>er Gin lie Phe Ser Ser 
385 390 \ 395 



1203 



ttc cgt gag aac acc atg ctg ctg gee gac atc\tac aag cct tgg cgt 
Phe Arg Glu Asn Thr Met Leu Leu Ala Asp lie Tyr Lys Pro Trp Arg 
400 405 4S0 



1251 



ttc tec ttc aag aac gee tac act cct gtc gee gtc^acc aac tac gag 
Phe Ser Phe Lys Asn Ala Tyr Thr Pro Val Ala Val Thr Asn Tyr Glu 
415 420 425 \ 430 



1299 



acc aag ctg ctg tec acc tec tec ttc tgg aag ttc ate tree cgt gac 
Thr Lys Leu Leu Ser Thr Ser Ser Phe Trp Lys Phe lie SeV Arg Asp 
435 440 X45 



1347 



cca ggt tgg gtc gag taataggaat tc 
Pro Gly Trp Val Glu 
450 



1374 



<210> 12 
<211> 451 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223>V Synthetic Construct 



<400> 1^ 



Met Arg Leu Lys Ala Lys Val Asn 

1 \ 5 

Phe Asn Ile\Phe Ser Tyr Thr Asn 
1° 

Asn Glu Tyr P^e Asn Ser lie 
35 

Asn Lys Lys Asn\Ala Leu Val 

50 \ 55 

Arg Val Gly Asp Afen Val Gin 
65 \ 70 

Lys Leu Ser Ser Ser\piy Asp 
85 

lie Leu Tyr Ser Ala 11^ Tyr 
100 

Lys lie Ser Lys Asp Leu \hr 
115 

Asn Ser lie Glu Gin Asn Se\ 

130 135 1 
Asn lie Glu Trp lie Leu Gin 
145 150 
lie Phe Asp Tyr Ser Glu Ser 
165 

Trp Phe Phe Val Thr lie Thr Asn 
180 

Tyr lie Asn Gly Glu Leu Lys Gin 
195 200 
Glu Val Lys Leu Asp Lys Thr lie 

210 215 
Asp Glu Asn Gin Met Leu Trp lie 
225 230 
Glu Leu Ser Asn Glu Asp lie Asn 
245 

Arg Asn Val lie Lys Asp Tyr Trp 
260 

Glu Tyr Tyr lie lie Asn Asp Asn 
275 280 
Glu Ser Asn Val Leu Val Leu Val 

290 295 
Tyr Thr Gly Asn Pro lie Thr lie 
305 310 
Tyr Ser Arg lie Leu Asn Gly Asp 
325 

Asn Ser Arg Lys Tyr Met lie lie 
340 

Thr Gin Gly Gly Glu Cys Ser Gin 
355 360 
Gin Ser Asn Leu Gly Asn Tyr Gly 

370 375 
lie Val Ser Lys Asn Lys Tyr Cys 
385 390 



Glu 



Ser 

10 

Ser 



Phe Glu Asn 

Leu Leu Lys 

Lys lie Leu 
45 

Gly Tyr Asn 
60 

lie Tyr Thr 
75 

Val Asn Leu 

Ser Val Ser 

Asn Glu Tyr 
125 

Leu Cys lie 
140 

Arg Lys Tyr 
155 

Thr Gly Tyr 



Lys lie Glu 
205 

Gly lie Asp 
220 

, Phe Asn lie 
>35 

TVr Glu Gly 



Asp AfSj Tyr 
,285 

Pro Asp \eu 

300 
Val Ser As? 
315 
lie Leu His 

Thr Asp Thr 

Val Tyr Ala 
365 

lie Phe Ser 

380 
lie Phe Ser 
395 



Thr 


Met 


Pro 




15 




Asp 


He 


He 


30 






Ser 


Leu 


Gin 


Ala 


Glu 


Val 


Asn 


Asp 


Phe 






80 


Asn 


Asn 


Asn 




95 




riic 


irp 


J. J. c 


J. X \J 






TVi v 

± 11 L. 


Tl f» 


Tl ^ 


A yti 
r\±. y 


A o "n 


\J J. y 


Lys 


Ser 


Leu 






160 


Thr 


Asn 


Lys 




175 




Met 


Lys 


Leu 


190 






Asp 


Leu 


Asp 


Glu 


Asn 


He 


Phe 


Ser 


Lys 






240 


Gin 


He 


Leu 




255 




Phe 


Asp 


Thr 


270 






He 


Ala 


Pro 



Arg^ 
400 



Glu Asn Thr Met Leu Leu Ala Asp 
405 

Phe Lys Asn Ala Tyr Thr Pro Val 

' 420 
Leu Leu Ser Thr Ser Ser Phe Trp 
435 440 
Trp Val Glu 
450 



lie Tyr Lys Pro Trp Arg Phe Ser 

410 415 
Ala Val Thr Asn Tyr Glu Thr Lys 
425 430 
Lys Phe lie Ser Arg Asp Pro Gly 
445 



<210> 13 

<211> 1400 

<212> DNA 

<213> Synthetic Construct 



<220> 
<221> CDS 
<222> (10) 



(1356) 



<400> 13 
gaattcac 



c atg gga gag agt cag caa gaa eta aat tct atg gta act gat 51 
Met Gly Glu Ser Gin Gin Glu Leu Asn Ser Met Val Thr Asp 
1 \ 5 10 



acc eta aat aat agt att cct ttt aag ctt tct tct tat aca gat gat 

Thr Leu Asn Asn Ser Ile\Pro Phe Lys Leu Ser Ser Tyr Thr Asp Asp 

15 20 \ 25 30 

\ 

aaa att tta att tec tac tt'c aac aag ttc ttc aag aga att aag tct 

Lys lie Leu lie Ser Tyr Phe\ Asn Lys Phe Phe Lys Arg lie Lys Ser 

35 \ 40 45 



99 



147 



tct tec gtt tta aac atg aga tac aag aat gat aaa 
Ser Ser Val Leu Asn Met Arg Tyr\Lys Asn Asp Lys 
5 0 \55 

\ 

tec ggt tac gac tec aat ate aac att. aac ggt gac 
Ser Gly Tyr Asp Ser Asn lie Asn Ile^sn Gly Asp 
65 70 \ 

cca act aac aaa aac caa ttc ggt ate tacNaac gac 
Pro Thr Asn Lys Asn Gin Phe Gly lie Tyr Asn Asp 
80 85 \ 90 

\ 

gtc aac ate tct caa aac gac tac att ate tac gac 
Val Asn lie Ser Gin Asn Asp Tyr lie lie Tyr Asp 
95 100 105 \ 



tac gtc gac act 195 
Tyr Val Asp Thr 
60 

gtg tac aag tac 243 
Val Tyr Lys Tyr 
75 

aag ctt tec gag 291 
Lys Leu Ser Glu 



aac aag tac aag 339 
Asn Lys Tyr Lys 
110 



aac ttc tct att tct ttc tgg gtc agg att cct aac £ac gac aac aag 
Asn Phe Ser lie Ser Phe Trp Val Arg lie Pro Asn Ty*r Asp Asn Lys 
115 120 \ 125 



387 



ate gtc aac gtt aac aac gag tac act ate ate aac tgt atg aga gac 
lie Val Asn Val Asn Asn Glu Tyr Thr lie lie Asn Cys Met, Arg Asp 
130 135 140 N 



435 



aac aac tec ggt tgg aag gtc tct ctt aac cac aac gag ate aft tgg 
Asn Asn Ser Gly Trp Lys Val Ser Leu Asn His Asn Glu lie IleNfrp 
145 150 155 



483 



acc ttg caa gac aac gca ggt att aac caa aag tta gca ttc 



aac 



tac 



531 



r 



Thr Leu Gin Asp Asn Ala Gly lie Asn Gin Lys Leu Ala Phe Asn Tyr 
160 165 170 

ggt aac gca aac ggt att tct gac tac ate aac aag tgg att ttc gtc 57 9 

Gly Asn Ala Asn Gly lie Ser Asp Tyr lie Asn Lys Trp lie Phe Val 

175 180 185 190 

act ate act aac gac aga tta ggt gac tct aag ctt tac att aac ggt 627 

Thr lie Thr Asn Asp Arg Leu Gly Asp Ser Lys Leu Tyr lie Asn Gly 
195 200 205 

aac tta ate gac caa aag tec att tta aac tta ggt aac att cac gtt 675 

Asn Leu lie Asp Gin Lys Ser lie Leu Asn Leu Gly Asn lie His Val 
v210 215 220 

tct gac aac ate tta ttc aag ate gtt aac tgc agt tac acc aga tac 723 

Ser Asp Asn lie. Leu Phe Lys lie Val Asn Cys Ser Tyr Thr Arg Tyr 
225 \ 230 235 

\ 

att ggc att aga tac ttc aac att ttc gac aag gag tta gac gag acc 771 

lie Gly lie Arg Tyr. Phe Asn lie Phe Asp Lys Glu Leu Asp Glu Thr 
240 245 250 

gag att caa act tta tac age aac gaa cct aac acc aat att ttg aag 819 

Glu lie Gin Thr Leu Tyr Ser Asn Glu Pro Asn Thr Asn lie Leu Lys 

255 260 265 270 

gac ttc tgg ggt aac tac ttg ctt tac gac aag gaa tac tac tta tta 867 

Asp Phe Trp Gly Asn Tyr Leu Leu Tyr Asp Lys Glu Tyr Tyr Leu Leu 
275 280 285 

aac gtg tta aag cca aac aac ttc att gat agg aga aag gat tct act 915 

Asn Val Leu Lys Pro Asn Asn Phe lie Asp Arg Arg Lys Asp Ser Thr 
290 295 300 

tta age att aac aac ate aga age act att ctt tta get aac aga tta 963 

Leu Ser lie Asn Asn lie Arg Ser Thr He Leu Leu Ala Asn Arg Leu 
305 310 315 

tac tct ggt ate aag gtt aag ate caa aga, gtt aac aac tct tct act 1011 

Tyr Ser Gly He Lys Val Lys He Gin Arg 'Val Asn Asn Ser Ser Thr 
320 325 \ 330 

\ 

aac gat aac ctt gtt aga aag aac gat cag gtc. tat att aac ttc gtc 1059 

Asn Asp Asn Leu Val Arg Lys Asn Asp Gin Valyyr He Asn Phe Val 

335 340 345 \^ 350 

get age aag act cac tta ttc cca tta tat get gat acc get acc acc 1107 

Ala Ser Lys Thr His Leu Phe Pro Leu Tyr Ala Aspyhr Ala Thr Thr 
355 360 \ 365 

aac aag gag aag acc ate aag ate tec tec tct ggc aac^aga ttt aac 1155 

Asn Lys Glu Lys Thr He Lys He Ser Ser Ser Gly Asn \Arg Phe Asn 
370 375 ^80 

caa gtc gtc gtt atg aac tec gtc ggt aac aac tgt acc atg\aac ttt 1203 

Gin Val Val Val Met Asn Ser Val Gly Asn Asn Cys Thr Met ^sn Phe 
385 390 395 \ 

aaa aat aat aat gga aat aat att ggg ttg tta ggt ttc aag gca\gat 12 51 

Lys Asn Asn Asn Gly Asn Asn He Gly Leu Leu Gly Phe Lys Ala Asp 

\ 



\ 



400 405 410 

afc£ gta gtt get agt act tgg tat tat acc cac atg aga gat cac acc 1299 
ThV Val Val Ala Ser Thr Trp Tyr Tyr Thr His Met Arg Asp His Thr 
415\ 420 425 430 

\ 

aac age aat gga tgt ttt tgg aac ttt att tct gaa gaa cat gga tgg 1347 
Asn SerXAsn Gly Cys Phe Trp Asn Phe lie Ser Glu Glu His Gly Trp 
\ 435 440 445 

caa gaa aaa\ taatagggat ccgcggccgc acgcgtcccg ggactagtga 13 96 

Gin Glu Lys \ 

\ 

attc \ 1400 



\ 



<210> 14 
<211> 449 
<212> PRT 
<213> Artificial Sequence 

<220> \ 
<223> Synthetic Construct 

<400> 14 

Met Gly Glu Ser Gin Gin Glu Leu Asn Ser Met Val Thr Asp Thr Leu 

1 5 \ 10 15 

Asn Asn Ser lie Pro Phe Lys Leu Ser Ser Tyr Thr Asp Asp Lys lie 

20 *>2 5 30 

Leu lie Ser Tyr Phe Asn Lys Phe P^e Lys Arg lie Lys Ser Ser Ser 

35 40 \ 45 

Val Leu Asn Met Arg Tyr Lys Asn Asp x Lys Tyr Val Asp Thr Ser Gly 

50 55 \ 60 

Tyr Asp Ser Asn lie Asn lie Asn Gly Asp Val Tyr Lys Tyr Pro Thr 
65 70 \ 75 80 

Asn Lys Asn Gin Phe Gly lie Tyr Asn Asp. Lys Leu Ser Glu Val Asn 

85 90 \ 95 

lie Ser Gin Asn Asp Tyr lie lie Tyr Asp Asn Lys Tyr Lys Asn Phe 

100 105 \ 110 

Ser lie Ser Phe Trp Val Arg lie Pro Asn Tyr Asp Asn Lys lie Val 

115 120 \ 125 

Asn Val Asn Asn Glu Tyr Thr lie lie Asn Cys tyet Arg Asp Asn Asn 

130 135 l x 40 

Ser Gly Trp Lys Val Ser Leu Asn His Asn Glu ire lie Trp Thr Leu 
145 150 155 \ 160 

Gin Asp Asn Ala Gly lie Asn Gin Lys Leu Ala Phe Vsn Tyr Gly Asn 

165 170 \ 175 

Ala Asn Gly lie Ser Asp Tyr lie Asn Lys Trp lie Phe Val Thr lie 

180 185 \l90 

Thr Asn Asp Arg Leu Gly Asp Ser Lys Leu Tyr lie Asn Vly Asn Leu 

195 200 205 \ 

lie Asp Gin Lys Ser lie Leu Asn Leu Gly Asn lie His Va\ Ser Asp 

210 215 220 \ 

Asn lie Leu Phe Lys lie Val Asn Cys Ser Tyr Thr Arg Tyr Isle Gly 
225 230 235 \ 240 

lie Arg Tyr Phe Asn lie Phe Asp Lys Glu Leu Asp Glu Thr Glu\Ile 

245 250 255 

Gin Thr Leu Tyr Ser Asn Glu Pro Asn Thr Asn lie Leu Lys Asp Phe 

260 265 270 

Trp Gly Asn Tyr Leu Leu Tyr Asp Lys Glu Tyr Tyr Leu Leu Asn Val 
275 280 285 



LeU 


Lys 


Piro 


Asn 


Asn 


Phe 


Tl p 

11C 


A. Q T*\ 








A on 
nop 




X 11 X. 


J-IC Li. 


Q £i >- 

OCX. 




2 90 










^ > j 










^ n n 












Asn 


Asn 


lie 


Arg 


Ser 


Thr 


He 


Leu 


Leu 


Ala 


Asn 


Arg 


Leu 


±yr 


Cpv 


JUS 










O -L \J 






















Gly\ 


lie 


Lys 


Val 


Lys 


He 


Gin 


Arg 


Val 


Asn 


Asn 


Ser 


Ser 


Thr 


Asn 


Asp 










325 










3 3 0 










3 35 




Asn 


Leu 


Val 


Ara 


Lys 


Asn 


Asp 


Gin 


Val 


Tvr 


He 


Asn 


Phe 


Val 


Ala 


Ser 








340 










345 










s 0 






Lys 


Thr^ 


sHis 


Leu 


Phe 


Pro 


Leu 


Tvr 


Ala 


Asp 


Thr 


Ala 


Thr 


Thr 


Asn 


Lys 
















3 60 










3 65 








Glu 


Lvs 


Thr 


He 


Lvs 


He 


Ser 


Ser 


Ser 


Gly 


Asn 


Ara 


Phe 


Asn 


Gin 


Val 




370 










375 










380 










Val 


Val 


Met^ 


\Asn 


Ser 


Val 


Gly 


Asn 


Asn 


Cys 


Thr 


Met 


Asn 


Phe 


Lys 


Asn 


385 










390 










395 










400 


Asn 


Asn 


Gly 


A9n 


Asn 


He 


Gly 


Leu 


Leu 


Gly 


Phe 


Lys 


Ala 


Asp 


Thr 


Val 










405 










410 










415 




Val 


Ala 


Ser 


Thr 


Srrp 


Tyr 


Tyr 


Thr 


His 


Met 


Arg 


Asp 


His 


Thr 


Asn 


Ser 



420 

Asn Gly Cys Phe Tf 
435 

Lys 



425 

Asn Phe He Ser Glu Glu His 
440 



430 

Gly Trp Gin Glu 
445 



<210> 15 

<211> 1317 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Synthetic Construct 



<221> CDS 
<222> (10) . 



(1305) 



<400> 15 

gaattcacg atg tec tac acc aac gac aafcg ate ctg ate ttg tac ttc aac 51 

Met Ser Tyr Thr Asn Asp Lysylle Leu He Leu Tyr Phe Asn 
1 5 \ 10 



aag ctg tac aag aag ate aag gac aac tec ate ttg gac atg aga tac 
Lys Leu Tyr Lys Lys He Lys Asp Asn Ser l\e Leu Asp Met Arg Tyr 
15 20 25, 30 



99 



gaa aac aat aag ttc ate gac ate tec ggt tac 
Glu Asn Asn Lys Phe He Asp He Ser Gly Tyr 
35 40 



tec aac ate tec 
Ser Asn He Ser 
45 



147 



ate aac ggt gac gtc tac ate tac tec acc aat aga aac cag ttc gga 
He Asn Gly Asp Val Tyr He Tyr Ser Thr Asn Arg Asn Gin Phe Gly 
50 55 \ 60 



195 



ate tac tec tec aag cct tec gag gtc aac ate get cag\aac aac gac 
He Tyr Ser Ser Lys Pro Ser Glu Val Asn He Ala Gin \sn Asn Asp 
65 70 75 



243 



ate ate tac aac gga aga tac cag aac ttc tec ate tec ttc\tgg gtc 

He He Tyr Asn Gly Arg Tyr Gin Asn Phe Ser He Ser Phe l^rp Val 

80 85 90 

cgt ate cca aag tac ttc aac aag gtc aac ctg aat aac gag tac 



291 




\Arg lie Pro Lys Tyr Phe Asn Lys Val Asn Leu Asn Asn Glu Tyr Thr 
* 95 100 105 110 



ate ate gac tgc ate cgt aac aat aac tec gga tgg aag ate tec ctg 3 87 
lie lie Asp Cys lie Arg Asn Asn Asn Ser Gly Trp Lys lie Ser Leu 
115 120 125 

aac tac aac aag ate ate tgg acc ctg cag gac ace gee ggt aac aat 435 
Asn Tyr Asn Lys lie lie Trp Thr Leu Gin Asp Thr Ala Gly Asn Asn 
130 135 140 

cag aag ttg gtc ttc aac tac acc cag atg ate tec ate tec gac tac 483 
Gin Lys Leu Val Phe Asn Tyr Thr Gin Met lie Ser lie Ser Asp Tyr 
145 150 155 

ate aac aag tgg ate ttc gtc acc ate acc aat aac cgt ttg gga aac 531 
lie Asn Lys Trp lie Phe Val Thr lie Thr Asn Asn Arg Leu Gly Asn 
160 \ 165 170 

\ 

tec aga ate tac ate aac ggt aac ttg ate gac gag aag tec ate tec 579 

Ser Arg lie Tyr Ile'^Asn Gly Asn Leu lie Asp Glu Lys Ser lie Ser 

175 180 185 190 

V 

\ 

aac ttg ggt gac ate cac\gtc tec gac aac att ttg ttc aag ate gtc 627 
Asn Leu Gly Asp lie His yal Ser Asp Asn lie Leu Phe Lys lie Val 
195 \ 200 205 

\ 

ggt tgt aac gac acc cgt tac -gtc ggg ate cgt tac ttc aaa gtc ttc 675 
Gly Cys Asn Asp Thr Arg Tyr Val Gly lie Arg Tyr Phe Lys Val Phe 
210 \ 215 220 

gac act gag ttg ggt aag acc gag\atc gag acc ttg tac tec gac gag 723 
Asp Thr Glu Leu Gly Lys Thr Glu lie Glu Thr Leu Tyr Ser Asp Glu 
225 230 \ 235 

\ 

cct gac cca tec ate ctg aag gac ttc tgg ggt aac tac ctg ctg tac 771 
Pro Asp Pro Ser lie Leu Lys Asp Phe Trp Gly Asn Tyr Leu Leu Tyr 
240 245 \y 250 

aac aaa cgt tac tac ttg ctg aac ttg ttg cgt acc gac aag tec ate 819 
Asn Lys Arg Tyr Tyr Leu Leu Asn Leu Leu Ar^g Thr Asp Lys Ser lie 
255 260 270 

acc cag aac tec aac ttc ttg aac ate aac cag c ! ag aga ggt gtc tac 
Thr Gin Asn Ser Asn Phe Leu Asn lie Asn Gin Gin Arg Gly Val Tyr 
275 280 285 

cag aag cca aac ate ttc tec aac acc aga ttg tac acc gga gtc gag 915 
Gin Lys Pro Asn lie Phe Ser Asn Thr Arg Leu Tyr T^ir Gly Val Glu 
290 295 \300 

gtc att ate aga aag aac gga tct act gat att tec aac ape gat aac 963 
Val lie lie Arg Lys Asn Gly Ser Thr Asp lie Ser Asn Thr Asp Asn 
305 310 315 \ 

ttc gtc aga aag aac gat ctg get tac ate aac gtt gtc gac aga gat 1011 
Phe Val Arg Lys Asn Asp Leu Ala Tyr lie Asn Val Val Asp Arg Asp 
320 325 330 \ 



867 



gtc gaa tac cgt ctg tac gee gat ate tct ate gee aaa cct gaa a^g 
Val Glu Tyr Arg Leu Tyr Ala Asp lie Ser lie Ala Lys Pro Glu Lys 



1059 



335 



340 



345 



350 



atcvatc aag ctg ate cgt acc tct aac tct aac aac tct ctg gga caa 
IleXlle Lys Leu lie Arg Thr Ser Asn Ser Asn Asn Ser Leu Gly Gin 
355 360 365 



1107 



ate ate, gtc atg gac tec ate ggt aat aac tgt acc atg aac ttc cag 
lie lie \Val Met Asp Ser lie Gly Asn Asn Cys Thr Met Asn Phe Gin 
\ 370 375 380 



1155 



aac aac aac ^ggt gga aac ate ggt ttg ttg ggt ttc cac tec aac aac 1203 

Asn Asn Asn Gly Gly Asn lie Gly Leu Leu Gly Phe His Ser Asn Asn 

385 \ 390 395 

tt: 9 9 tc 9 ct tcc\{:cc tgg tac tac aac aac ate cgt aag aac acc tec 1251 

Leu Val Ala Ser Ser Trp Tyr Tyr Asn Asn lie Arg Lys Asn Thr Ser 

400 \ 405 410 



Lys Leu 
15 

Glu Asn 



tec aac ggt tgc ttc \gg tec ttc ate tec aag gag cac ggt tgg cag 
Ser Asn Gly Cys Phe "frj? Ser Phe lie Ser Lys Glu His Gly Trp Gin 
415 . 42\ 425 430 

gag aac taataggaat tc 
Glu Asn 



<210> 16 
<211> 432 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Construct 
<400> 16 

Met Ser Tyr Thr Asn Asp Lys 

1 5 
Tyr Lys Lys lie Lys Asp Asn 
20 

Asn Lys Phe lie Asp lie Ser 
35 

Gly Asp Val Tyr He Tyr Ser 

50 55 
Ser Ser Lys Pro Ser Glu Val 
65 70 
Tyr Asn Gly Arg Tyr Gin Asn 
85 

Pro Lys Tyr Phe Asn Lys Val 
100 

Asp Cys He Arg Asn Asn Asn 
115 

Asn Lys He He Trp Thr Leu 
130 135 
Leu Val Phe Asn Tyr Thr Gin 
145 150 
Lys Trp He Phe Val Thr He 
165 

He Tyr He Asn Gly Asn Leu 
180 

Gly Asp He His Val Ser Asp 



1299 



1317 




\ 



195 200 205 

Asn Asp Thr Arg Tyr Val Gly lie Arg Tyr Phe Lys Val Phe Asp Thr 
\ 210 215 220 

Glu Leu Gly Lys Thr Glu lie Glu Thr Leu Tyr Ser Asp Glu Pro Asp 
2*25 230 235 240 

Pro Ser lie Leu Lys Asp Phe Trp Gly Asn Tyr Leu Leu Tyr Asn Lys 

\ 245 250 255 

Arg Tyr Tyr Leu Leu Asn Leu Leu Arg Thr Asp Lys Ser lie Thr Gin 

260 265 270 

Asn Ser Asn Phe Leu Asn lie Asn Gin Gin Arg Gly Val Tyr Gin Lys 

275 280 285 

Pro Asn lie Phe Ser Asn Thr Arg Leu Tyr Thr Gly Val Glu Val lie 

290 \ 295 300 

lie Arg Lys ^Asn Gly Ser Thr Asp lie Ser Asn Thr Asp Asn Phe Val 
305 \ 310 315 320 

Arg Lys Asn Asp Leu Ala Tyr lie Asn Val Val Asp Arg Asp Val Glu 

\ 325 330 335 

Tyr Arg Leu TyrVAla Asp lie Ser lie Ala Lys Pro Glu Lys lie lie 

340 \ 345 350 

Lys Leu lie Arg Thr Ser Asn Ser Asn Asn Ser Leu Gly Gin lie lie 

355 \ 360 365 

Val Met Asp Ser IleVGly Asn Asn Cys Thr Met Asn Phe Gin Asn Asn 

370 \ 375 380 

Asn Gly Gly Asn lie G^y Leu Leu Gly Phe His Ser Asn Asn Leu Val 
385 390 395 400 

Ala Ser Ser Trp Tyr Tyr^Asn Asn lie Arg Lys Asn Thr Ser Ser Asn 

405 \ 410 415 

Gly Cys Phe Trp Ser Phe ire Ser Lys Glu His Gly Trp Gin Glu Asn 
420 \ 425 430 



\ 



<210> 17 
<211> 1368 

<212> DNA \ 
<213> Artificial Sequence \^ 

\ 

<220> \ 
<223> Synthetic Construct \ 

<221> CDS \ 
<222> (10) . . . (1356) \ 

<400> 17 \ 

gaattcacg atg aag gac acc ate ctg ate cag gtc ttc aac aac tac ate 51 
Met Lys Asp Thr lie Leu lie Gin Val Phe Asn Asn Tyr lie 
1 5 \ 10 

\ 

tec aac ate tec tec aac gec ate ctg tec ctg tcc\tac cgt ggt ggt 99 
Ser Asn lie Ser Ser Asn Ala lie Leu Ser Leu Ser Tyr Arg Gly Gly 
15 20 25 \ 30 

cgt ctg ate gac tec tec ggt tac gga gee acc atg aac\cjtc ggt tec 14 7 
Arg Leu lie Asp Ser Ser Gly Tyr Gly Ala Thr Met Asn Val Gly Ser 
35 40 \^ 45 

gac gtc ate ttc aac gac ate ggt aac ggt cag ttc aag ctgvaac aac 195 
Asp Val lie Phe Asn Asp lie Gly Asn Gly Gin Phe Lys Leu ^sn Asn 
50 55 60 



tec gag aac tec aac ate acc gee cac cag tec aag ttc gtc gtc\ tac 
Ser Glu Asn Ser Asn lie Thr Ala His Gin Ser Lys Phe Val ValNTyr 



243 



65 



70 



75 



gac tec atg ttc gac aac ttc tec ate aac ttc tgg gtc cgt acc cca 291 
Asp Ser Met Phe Asp Asn Phe Ser lie Asn Phe Trp Val Arg Thr Pro 
80 85 90 

aag tac aac aac aac gac ate cag acc tac ctg cag aac gag tac acc 339 
Lys Tyr Asn Asn Asn Asp lie Gin Thr Tyr Leu Gin Asn Glu Tyr Thr 
95 100 105 110 

ate ate tec tgt ate aag aac gac tec ggt tgg aag gtc tec ate aag 387 
lie lie Ser Cys lie Lys Asn Asp Ser Gly Trp Lys Val Ser lie Lys 
115 120 125 

gga aac cgt ate ate tgg acc ctg ate gac gtc aac gee aag tec aag 435 
Gly Asn Arg lie lie Trp Thr Leu lie Asp Val Asn Ala Lys Ser Lys 
130 135 140 

tec ate ttc ttc gag tac tec ate aag gac aac ate tec gac tac ate 483 
Ser lie Phe Phe Glu Tyr Ser lie Lys Asp Asn lie Ser Asp Tyr He 
145 150 155 

aac aag tgg ttc tec ate acc ate acc aac gac cgt ctg ggt aac gee 531 
Asn Lys Trp Phe Ser He Thr He Thr Asn Asp Arg Leu Gly Asn Ala 
160 165 170 

aac ate tac ate aac ggt tec ctg aag aag tec gag aag ate ctg aac 579 
Asn He Tyr He Asn Gly Ser Leu Lys Lys Ser Glu Lys He Leu Asn 
175 180 185 190 

ct 9 9 ac c 9t at c aac tec tec aac gac ate gac ttc aag ctg ate aac 627 
Leu Asp Arg He Asn Ser Ser Asn Asp He Asp Phe Lys Leu He Asn 
195 200 205 

tgt acc gac acc acc aag ttc gtc tgg atc aag gac ttc aac atc ttc 675 
Cys Thr Asp Thr Thr Lys Phe Val Trp He Lys Asp Phe Asn He Phe 
210 215 220 

ggt cgt gag ctg aac gec acc gag gtc tec tec ctg tac tgg atc cag 723 
Gly Arg Glu Leu Asn Ala Thr Glu Val Ser Ser Leu Tyr Trp He Gin 
225 230 235 

tec tec acc aac acc ctg aag gac ttc tgg gga aac cca ctg cgt tac 771 
Ser Ser Thr Asn Thr Leu Lys Asp Phe Trp Gly Asn Pro Leu Arg Tyr 
240 245 250 

gac acc cag tac tac ctg ttc aac cag ggt atg cag aac atc tac atc 819 
Asp Thr Gin Tyr Tyr Leu Phe Asn Gin Gly Met Gin Asn He Tyr He 
255 260 265 270 

aag tac ttc tec aag gec tec atg ggt gag acc gee cct cgt acc aac 867 
Lys Tyr Phe Ser Lys Ala Ser Met Gly Glu Thr Ala Pro Arg Thr Asn 
275 280 285 

ttc aac aac gec gee atc aac tac cag aac ctg tac ctg ggt ctg cgt 915 
Phe Asn Asn Ala Ala He Asn Tyr Gin Asn Leu Tyr Leu Gly Leu Arg 
290 295 300 

ttc atc atc aag aag gec tec aac tec cgt aac atc aac aac gac aac 963 
Phe He He Lys Lys Ala Ser Asn Ser Arg Asn He Asn Asn Asp Asn 
305 310 315 



ate, gtc cgt gag ggt gac tac ate tac ctg aac ate gac aac ate tec 
IleXval Arg Glu Gly Asp Tyr lie Tyr Leu Asn lie Asp Asn lie Ser 



320 



325 



330 



gac gag tec tac cgt gtc tac gtc ctg gtc aac tec aag gag ate cag 
Asp GliAser Tyr Arg Val Tyr Val Leu Val Asn Ser Lys Glu lie Gin 
335 \ 340 345 350 

\ 

ace cag ctg\ttc ctg gee cca ate aac gac gac cct acc ttc tac gac 
Thr Gin Leu Phe Leu Ala Pro lie Asn Asp Asp Pro Thr Phe Tyr Asp 
\ 355 360 365 

gtc ctg cag atc^aag aag tac tac gag aag acc acc tac aac tgt cag 
Val Leu Gin lie Lys Lys Tyr Tyr Glu Lys Thr Thr Tyr Asn Cys Gin 
370 \ 375 380 

ate ctg tgc gag aagXgac acc aag acc ttc gga ctg ttc ggt ate ggt 
lie Leu Cys Glu Lys Asp Thr Lys Thr Phe Gly Leu Phe Gly lie Gly 
385 V 390 395 



aag ttc gtc aag gac tac ^ggt tac gtc tgg gac acc tac gac aac tac 
Lys Phe Val Lys Asp Tyr Gly Tyr Val Trp Asp Thr Tyr Asp Asn Tyr 
400 405 410 



ttc tgt ate tec cag tgg tacNetg cgt cgt ate tec gag aac ate aac 
Phe Cys lie Ser Gin Trp Tyr Leu Arg Arg lie Ser Glu Asn lie Asn 
415 420 \ 425 430 



\ 



aag ctg cgt ctg gga tgt aac tggxcag ttc ate cca gtc gac gag ggt 
Lys Leu Arg Leu Gly Cys Asn Trp X31n Phe lie Pro Val Asp Glu Gly 
435 \ 440 445 

tgg acc gag taataggaat tc 
Trp Thr Glu 



<210> 18 
<211> 449 
<212> PRT 

<2 13 > Artificial Sequence 
<220> 

<223> Synthetic Construct 
<400> 18 

Met Lys Asp Thr lie Leu lie Gin 

1 5 
lie Ser Ser Asn Ala lie Leu Ser 
20 

lie Asp Ser Ser Gly Tyr Gly Ala 

35 40 
lie Phe Asn Asp lie Gly Asn Gly 

50 55 
Asn Ser Asn lie Thr Ala His Gin 
65 70 
Met Phe Asp Asn Phe Ser lie Asn 
85 

Asn Asn Asn Asp lie Gin Thr Tyr 
100 




Val Phe Asn 
10 

Leu Ser Tyr 
25 

Thr Met Asn 

Gin Phe Lys 

Ser Lys Phe 
75 

Phe Trp Val 
90 

Leu Gin Asn 
105 



Val Glj 
45 
Leu Asn 
60 

Val Val 
Arg Thr 
Glu Tyr 





Cys 


He 
115 


Lys 


Asn 


Asp 


Ser 


Gly 
120 


Arg N He 
N 130 


He 


Trp 


Thr 


Leu 


He 


Asp 










135 




Phe 


Phe 


Glu 


Tyr 


Ser 


He 


Lys 


Asp 


145 










150 






Trp 


Phe 


Ser 


He 


Thr 
165 


He 


Thr 


Asn 


Tyr 


He 


Ash 


Gly 
180 


Ser 


Leu 


Lys 


Lys 


Arg 


He 


Asn 
195 


Ser 


Ser 


Asn 


Asp 


He 
200 


Asp 


Thr 


Thr 


Lys\Phe 


Val 


Trp 


He 




210 






inr 




215 




Glu 


Leu 


Asn 




Glu 


Val 


Ser 


225 










23 0 






Thr 


Asn 


Thr 


Leu 


Lys 
245 


X Asp 


Phe 


Trp 


Gin 


Tyr 


Tvr 


Leu 
260 


Phe 


a\ 


Gin 


Gly 


Phe 


Ser 


Lys 
275 


Ala 


Ser 


Met 


G<Ly 


Glu 
2 80 


Asn 


Ala 
290 


Ala 


He 


Asn 


Tyr 


Gln^ 
295 


sAsn 


He 


Lvs 


Lys 


Ala 


Ser 


Asn 


Ser 


A*g 


3 05 










310 






Ara 


Glu 


Gly 


Asp 


Tyr 
325 


He 


Tyr 


Leu 


Ser 


Tyr 


Arg 


Val 
340 


Tyr 


Val 


Leu 


Val 


Leu 


Phe 


Leu 
355 


Ala 


Pro 


He 


Asn 


Asp 
360 


Gin 


He 
370 


Lys 


Lys 


Tyr 


Tyr 


Glu 
3 75 


Lys 


Cys 


Glu 


Lys 


Asp 


Thr 


Lys 


Thr 


Phe 


385 










j ^ \j 






Val 


Lys 


Asp 


Tyr Gly 


Tyr 


Val 


Trp 










405 








He 


Ser 


Gin 


Trp 
420 


Tyr 


Leu 


Arg 


Arg 


Arg 


Leu 


Gly 
435 


Cys 


Asn 


Trp 


Gin 


Phe 
440 



Glu 



<210> 19 
<211> 1242 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Construct 

<221> CDS 

<222> (1) . . . (1239) 

<400> 19 

atg get ctg aac gac ctg tgc ate 
Met Ala Leu Asn Asp Leu Cys He 
1 5 



Tro 


Lvs 


Val 


Ser 


He 


Lys 


Glv 


Asn 










125 








Val 


Asn 


Ala 


Lys 


Ser 


Lys 


Ser 


He 








140 










Asn 


He 


Ser 


Asp 


Tvr 


He 


Asn 


Lys 






155 










160 


Asp 


Ara 


Leu 


Glv 


Asn 


Ala 


Asn 


He 




170 










175 




Ser 


Glu 


Lys 


lie 


Leu 


Asn 


Leu 


Asp 


185 










190 






Asp 


Phe 


Lvs 


Leu 


He 


Asn 


Cys 


Thr 










205 








Lys 


Asp 


Phe 


Asn 


He 


Phe 


Glv 


Ara 








220 










Ser 


Leu 


Tvr 


Trn 


He 


Gin 


Ser 


Ser 






235 










240 


Glv 


Asn 


Pro 


Leu 


Arg 


Tvr 


Asp 


Thr 




250 










? 5 R 
j j 






Gin 


Asn 


He 


Tvr 


He 


Lys 


Tvr 


O J 










27 0 






Thr 


Ala 


Pro 




Thr 


Asn 


Phe 


Asn 










2 85 








Leu 


Tvr 


Leu 


Gly 


Leu 


Ara 


Phe 


He 








300 










Asn 


He 


Asn 


Asn 


Asp 


Asn 


He 


Val 






3 15 










320 


^Asn 


He 


Asp 


Asn 


He 


Ser 


Asp 


Glu 




3 3 0 










335 




Ash 


Ser 


Lys 


Glu 


He 


Gin 


Thr 


Gin 


j " ™? * 










i s 0 

J J u 






Asp 


Pro 


Thr 


Phe 


Tvr 


Asp 


Val 


Leu 










^ 

J U J 








Thr 


ThV 


Tvr 
±y l 


Asn 


Cys 


Gin 


He 


Leu 








ft n 

J o u 










Glv 


Leu 


\he 


Glv 


He 


Glv 


Lys 


Phe 






3^5 










400 


Asp 


Thr 


Ty^ 


Asp 


Asn 


Tyr 


Phe 


Cys 




410 










415 




He 


Ser 


Glu 


Asn 


He 


Asn 


Lys 


Leu 


425 






\ 




430 






He 


Pro 


Val 


Asp 


Glu 


Gly 


Trp 


Thr 










\445 








aaa 


gtt 


aac 


aac 


tgg 


gac 


ctg 


ttc 


Lys 


Val 


Asn 


Asn 


Trp 


Asp 


Leu 


Phe 




10 










15 





A ttc tec ccg tct gaa gac aac ttc act aac gac ctg aac aaa ggc gaa 
^he Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu 
20 25 30 




gaa\ ate acc tec gac act aac ate gaa get get gaa gaa aac ate tct 
GluXlle Thr Ser Asp Thr Asn lie Glu Ala Ala Glu Glu Asn lie Ser 
35 40 45 



96 



144 



ctg gacy ctg ate cag cag tac tac ctg act ttc aac ttc gac aac gaa 
Leu AspVjeu lie Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu 
50 \ 55 60 



192 



ccg gaa aac\atc tec ate gaa aac ctg tct tec gac ate ate ggt cag 
Pro Glu Asn He Ser lie Glu Asn Leu Ser Ser Asp lie lie Gly Gin 
65 \ 70 75 80 



240 



ctg gaa ctg atg \cg aac ate gaa cgc ttc ccg aac ggc aag aaa tac 
Leu Glu Leu Met Pek> Asn lie Glu Arg Phe Pro Asn Gly Lys Lys Tyr 
85, 90 95 



288 



gaa ctg gac aaa tac a>cc atg ttc cac tac ctg cgt get cag gaa ttc 
Glu Leu Asp Lys Tyr TnV Met Phe His Tyr Leu Arg Ala Gin Glu Phe 
100 \ 105 110 



336 



gaa cac ggt aaa tct cgt aoc get ctg act aac tec gtt aac gaa get 
Glu His Gly Lys Ser Arg Ile\Ala Leu Thr Asn Ser Val Asn Glu Ala 
115 \20 125 



384 



ctg ctg aac ccg tct cgc gtt taa acc ttc ttc tct tec gac tac gtt 
Leu Leu Asn Pro Ser Arg Val TyrNrhr Phe Phe Ser Ser Asp Tyr Val 
130 135 \ 140 



432 



aag aaa gtt aac aaa get act gaa gctVjct atg ttc ctg ggt tgg gtt 
Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val 
145 150 \ 155 160 



480 



gaa cag ctg gtt tac gac ttc acc gac gaa Vet tct gaa gtt tec acc 
Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr 
165 170 \ 175 



528 



act gac aaa ate get gac ate act ate ate ate 
Thr Asp Lys lie Ala Asp lie Thr lie lie lie 
180 185 



tac ate ggc ccg 
Tyr lie Gly Pro 
190 



576 



get ctg aac ate ggt aac atg ctg tac aaa gac gac t\c gtt ggt get 
Ala Leu Asn lie Gly Asn Met Leu Tyr Lys Asp Asp Phfe Val Gly Ala 
195 200 205^ 



624 



ctg ate ttc tct ggc get gtt ate ctg ctg gaa ttc ate c<sg gaa ate 
Leu lie Phe Ser Gly Ala Val lie Leu Leu Glu Phe He PrQ Glu He 
210 215 220 



672 



get ate ccg gtt ctg ggt acc ttc get ctg gtt tec tac ate gtt aac 
Ala He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He APa Asn 
225 230 235 \ 240 



720 



aaa gtt ctg act gtt cag acc ate gac aac get ctg tct aaa cgt a>ac 
Lys Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg As 
245 250 255 



768 



gaa aaa tgg gac gaa gtt tac aaa tac ate gtt act aac tgg ctg get 816 
Glu Lys Trp Asp Glu Val Tyr Lys Tyr lie Val Thr Asn Trp Leu Ala 
260 265 270 

aaa ^gtt aac act cag ate gac ctg ate cgt aag aag atg aaa gaa get 864 
Lys Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu Ala 
275 280 285 



ctg gaa aac cag get gaa get act aaa get ate ate aac tac cag tac 
Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin Tyr 
290 295 300 



912 



aac cag tac ace gaa gaa gaa aag aac aac ate aac ttc aac ate gat 
Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He Asp 
305 310 315 320 



960 



gac ctg tec tct aaa ctg aac gaa tec ate aac aaa get atg ate aac 
Asp Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He Asn 
325 330 335 



1008 



ate aac aaa ttc ctg aac cag tgc tct gtt tec tac ctg atg aac tct 1056 

He Asn Lys Phe Leu A*sn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser 
340 \^ 345 350 

atg ate ccg tac ggc gtt \aa cgc ctg gaa gac ttc gac get tec ctg 1104 

Met He Pro Tyr Gly Val lVs Arg Leu Glu Asp Phe Asp Ala Ser Leu 
355 \ 360 365 



aaa gac get ctg ctg aaa tac ate cgt gac aac tac ggt act ctg ate 
Lys Asp Ala Leu Leu Lys Tyr l\e Arg Asp Asn Tyr Gly Thr Leu He 
370 375 \ 380 



1152 



ggc cag gtt gac cgt ctg aaa gac aag gtt aac aac ace ctg tct act 
Gly Gin Val Asp Arg Leu Lys Asp l\s Val Asn Asn Thr Leu Ser Thr 
385 390 \ 395 400 



1200 



gac ate ccg ttc cag ctg tec aaa tac gtt gac aac cag taa 
Asp He Pro Phe Gin Leu Ser Lys Tyr Va\L Asp Asn Gin 
405 410\ 



1242 



<210> 20 

<211> 413 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Construct 



<400> 20 

Met Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp Xsp Leu Phe 

1 5 10 \ 15 

Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys\Gly Glu 

20 25 30 

Glu He Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn l\e Ser 

35 40 45 

Leu Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn\£lu 

50 55 60 

Pro Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He Gly 
65 70 75 80 

Leu Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys Lys Tyr 











ft R 










QO 






Glu 


Leu 


Asp 


Lys 
i oo 




Thr 




Phe 


His 
i n r 

IUj 


Tvr" 
lyx 






\nu 


His 


Gly 
115 


Lys 


Ser 


Arg 


He 


Ala 
12 0 


Leu 


Thr 


Asn 


Ser 


L3u 


Leu 
130 


Asn 


Pro 


Ser 


Arg 


Val 
13 5 


Tyr 


Thr 


Phe 


Phe 


Ser 
14 0 


Lys 




Val 


Asn 


Lys 


Ala 


Thr 


Glu 


Ala 


Ala 


Met 


Phe 


145 










150 










155 




Glu 


GlflS 


.Leu 


Val 


Tyr 

1 Q _) 


Asp 


Phe 


Thr 


Asp 


Glu 

170 


Thr 


Ser 


Thr 


Asp 


J-f j\p 


i so 

lOU 


Ala 


Asp 


He 


Thr 


He 

1 O J 


He 


He 


Pro 


Ala 


Leu 


Asn 

1 QR 


\lle 


Gly 


Asn 


Met 


Leu 
9 o o 


Tyr 


Lys 


Asp 


Asp 


Leu 


He 

91 0 

^ 1 U 


Phe 


S£x 


Gly 


Ala 


Val 

91 ^ 

£i 1 Zj 


He 


Leu 


Leu 


Glu 


Phe 

99 0 


Ala 


He 


Pro 




\Leu 


Gly 


Thr 


Phe 


Ala 


Leu 


Val 


Ser 


225 










9 0 










o ~> 




Lys 


Val 


Leu 


Thr 


Val 

ft 


Gin 


Thr 


He 


Asp 


Asn 


Ala 


Leu 


Glu 


Lys 


Trr\ 
1 ip 


Asp 
260 


Glu 


W a ]_ 


Tyr 


Lys 


Tvt* 
2 65 


He 


Val 


Thr 


Lys 


Val 


Asn 
275 


Thr 


Gin 


Ilk 


Asp 


Leu 
280 


He 


Arg 


Lys 


Lys 


Leu 


Glu 
9 qo 


Asn 


Gin 


Ala 


Glu 


295 


Thr 


Lys 


Ala 


He 


He 

10 0 

j \j \j 


Asn 


Gin 


Tyr 


Thr 


Glu 


Glu 


GluNLys 


Asn 


Asn 


He 


Asn 


3 05 










■310 




\ 






11 t: 
j i «j 




Asp 


Leu 


Ser 


Ser 


Lys 
j <£ j 


Leu 


Asn 


Glu Ser 


He 
330 


Asn 


Lys 


He 


Asn 


Lys 


Phe 
34 0 


Leu 


Asn 


Gin 


Cys 


S^r 
346 


Val 


Ser 


Tvr 


Met 


He 


Pro 

J J J 


Tyr 


Gly 


Val 


Lys 


Arg 
360 


Leu\ 


Glu 


Asp 


Phe 


Lys 


Asp 


Ala 


Leu 


Leu 


Lys 


Tyr 


He 


Arg Asp 


Asn 


Tyr 




370 










375 










380 


Gly 


Gin 


Val 


Asp 


Arg 


Leu 


Lys 


Asp 


Lys 


ValS 


,Asn 


Asn 


385 










390 










3 95 




Asp 


He 


Pro 


Phe 


Gin 
405 


Leu 


Ser 


Lys 


Tyr 


Val 
410 


aVp 


Asn 



<210> 21 \ 
<211> 1242 X 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Construct 
<221> CDS 

<222> (1) . . . (1239) 
<400> 21 

atg get cca gga ate tgt ate gac gtc gac aac gag 
Met Ala Pro Gly lie Cys He Asp Val Asp Asn Glu 
15 10 

ate get gac aag aac tec ttc tec gac gac ttg tec 
He Ala Asp Lys Asn Ser Phe Ser Asp Asp Leu Ser 







95 




Ala 


Gin 


Glu 


Phe 




110 

11U 






Ua 1 
v a.1 


Act! 
/-loll 


VJ1U 


Ala 


1 9 R 
i^j j 








Ser 


Asp 


Tvr 

JL 


Val 


Leu 


Glv 


Tin 


Val 








160 


Glu 


Val 


Ser 


Thr 






175 




Tvr 
iy i 


He 


Gly 


Pro 




1 QO 

1 






Phe 


Val 


Glv 

oiy 


Ala 


9 0 R 








He 


Pro 


Glu 


He 


Tvr 


He 


Ala 


Asn 








240 


Ser 


Lys 


Arg 


Asn 






255 




Asn 


Trn 


Leu 


Ala 




27 0 






1*1 C I— 


T iVQ 

i-i y & 


\J 1 U. 


Ala 


ooc 

O Zj 








A en 


iyr 


m n 

will 


iyr 


Phe 


Asn 


He 


Asp 








■Jon 


Ala 


Met 


He 


Asn 






335 




Leu 


Met 


Asn 


Ser 




7 R 0 






Asp 


Ala 


Ser 


Leu 


365 








Gly 


Thr 


Leu 


He 


Thr 


Leu 


Ser 


Thr 








400 


Gin 








gac 


ttg 


ttX 


ttc 


Asp 


Leu 


Phe 


VPhe 






15 




aag 


aac 


gag 


agar 


Lys 


Asn 


Glu 


Arg 



20 



25 



30 



ate gag tac aac acc cag tec aac tac ate gag aac gac ttc cca ate 
lie Glu Tyr Asn Thr Gin Ser Asn Tyr lie Glu Asn Asp Phe Pro lie 
35 40 45 



144 



aac gag ttg ate ttg gac acc gac ttg ate tec aag ate gag ttg cca 
Asn Glu Leu lie Leu Asp Thr Asp Leu lie Ser Lys lie Glu Leu Pro 
50 55 60 



192 



tec gag aac acc gag tec ttg act gac ttc aac gtc gac gtc cca gtc 
Ser Glu Asn Thr Glu Ser Leu Thr Asp Phe Asn Val Asp Val Pro Val 
65 70 75 80 



240 



tac gag aag caa cca get ate aag aag att ttc acc gac gag aac acc 288 
Tyr Glu Lys Gin* Pro Ala lie Lys Lys lie Phe Thr Asp Glu Asn Thr 
\85 90 95 

ate ttc caa tac ctg tac tct cag acc ttc cct ttg gac ate aga gac 336 
lie Phe Gin Tyr LeuVryr Ser Gin Thr Phe Pro Leu Asp lie Arg Asp 
100 \ 105 110 



ate tec ttg acc tct tccv ttc gac gac gec ctg ctg ttc tec aac aag 
lie Ser Leu Thr Ser SerVhe Asp Asp Ala Leu Leu Phe Ser Asn Lys 
115 \ 120 125 



384 



gtc tac tec ttc ttc tec atg\gac tac ate aag act get aac aag gtc 
Val Tyr Ser Phe Phe Ser Met Asp Tyr lie Lys Thr Ala Asn Lys Val 
130 135 \ 140 



432 



gtc gag gee ggt ttg ttc get ggt\tgg gtc aag cag ate gtc aac gat 
Val Glu Ala Gly Leu Phe Ala Gly Trp Val Lys Gin lie Val Asn Asp 
145 150 \ 155 160 



480 



ttc gtc ate gag get aac aag tec aacXacc atg gac aag att gee gac 
Phe Val lie Glu Ala Asn Lys Ser Asn Thr Met Asp Lys lie Ala Asp 
165 ho 175 



ate tec ttg att gtc cca tac ate ggt ttg^gee ttg aac gtc ggt aac 
lie Ser Leu lie Val Pro Tyr lie Gly Leu YVla Leu Asn Val Gly Asn 
180 185 \ 190 



528 



576 



gag acc gee aag ggt aac ttc gag aac get ttc\gag ate get ggt gee 
Glu Thr Ala Lys Gly Asn Phe Glu Asn Ala Phe Glu lie Ala Gly Ala 
195 200 \ 205 



624 



tec ate ttg ttg gag ttc ate cca gag ttg ttg atc\:ca gtc gtc ggt 
Ser lie Leu Leu Glu Phe lie Pro Glu Leu Leu lie $xp Val Val Gly 
210 215 220 



672 



gee ttc ttg ttg gag tec tac ate gac aac aag aac aag ate ate aag 
Ala Phe Leu Leu Glu Ser Tyr lie Asp Asn Lys Asn Lys lie lie Lys 
225 230 235 \ 240 



720 



acc ate gac aac get ttg acc aag aga aac gag aag tgg tec gac atg 
Thr lie Asp Asn Ala Leu Thr Lys Arg Asn Glu Lys Trp Ser Asp. Met 
245 250 255 



768 



tac ggt ttg ate gtc gee caa tgg ttg tec acc gtc aac acc caa ttc 
Tyr Gly Leu lie Val Ala Gin Trp Leu Ser Thr Val Asn Thr Gin I 
260 265 270 



816 



V 

TV 
\ 



L tac acc 
yr Thr 



\ 

get ttg 
Ala Leu 
290 



ate aag gag ggt 
He Lys Glu Gly 
275 

gag gag ate ate 
Glu Glu He He 



atg tac aag gee ttg aac tac 
Met Tyr Lys Ala Leu Asn Tyr 
280 285 

aag tac aga tac aac ate tac 
Lys Tyr Arg Tyr Asn He Tyr 
295 300 



cag gec caa 
Gin Ala Gin 



tec gag aag 
Ser Glu Lys 



864 



912 



gag aag 
Glu Lys 
305 



tec aac 
Ser Asn 



att aac 
He Asn 
310 



ate gac ttc 
He Asp Phe 



aac 
Asn 



gac 
Asp 
315 



ate aac 
He Asn 



tec aag ctg 
Ser Lys Leu 
320 



960 



aac gag 
Asn Glu 



ggt x att 
Gly 'lie 



aac cag 
Asn Gin 
325 



gee ate gac 
Ala He Asp 



aac 
Asn 
330 



ate 
He 



aac aac 
Asn Asn 



ttc ate aac 
Phe He Asn 
335 



1008 



ggt tgt 
Gly Cys 



gag aag 
Glu Lys 



tac ate 
Tyr He 
370 

aag tec 
Lys Ser 
385 

tec ate 
Ser He 



tec gtc\ 
Ser Val 
340 

ttg ttg 
Leu Leu 
355 

gac gag 
Asp Glu 



tec tac 
!er Tyr 




aac aag 
Asn Lys 



aa 9 gtc aac aag 
Lys Val Asn Lys 
390 

tac acc aac gac 
Tyr Thr Asn Asp 
405 



ttg atg aag 
Leu Met Lys 
345 

gac aac acc 
Asp Asn Thr 
360 

tg tac ttg 
I?eu Tyr Leu 
3 7 s 5 

tac ttg aag 
Tyr Leu Lys 



aag 
Lys 



atg 
Met 



\ 



acc ate ttg 
Thr He Leu 



ctg aag 
Leu Lys 



ate ggt 
He Gly 



acc ate 
Thr He 
395 

ate gag 
He Glu 
410 



att cca 
He Pro 



aag aac 
Lys Asn 
365 

tec get 
Ser Ala 
380 

atg cca 
Met Pro 



atg ttc 
Met Phe 



ttg gee gtc 1056 

Leu Ala Val 

350 

ttg ttg aac 1104 
Leu Leu Asn 



gag tac gag 1152 
Glu Tyr Glu 



ttc gac ttg 1200 
Phe Asp Leu 
400 

taa 1242 



<210> 22 

<211> 413 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Construct 



<400> 22 




























Met 


Ala 


Pro 


Gly 


He 


Cys 


He 


Asp 


Val 


Asp 


Asn 


GIVu 


Asp 


Leu 


Phe 


Phe 


1 








5 










10 










15 




He 


Ala 


Asp 


Lys 
20 


Asn 


Ser 


Phe 


Ser 


Asp 
25 


Asp 


Leu 


Ser 


\Lys 


Asn 
30 


Glu 


Arg 


He 


Glu 


Tyr 
35 


Asn 


Thr 


Gin 


Ser 


Asn 
40 


Tyr 


He 


Glu 


Asn 


Asp 
45\ 


Phe 


Pro 


He 


Asn 


Glu 


Leu 


He 


Leu 


Asp 


Thr Asp 


Leu 


He 


Ser 


Lys 


He 


\Glu 


Leu 


Pro 




50 










55 










60 










Ser 


Glu 


Asn 


Thr 


Glu 


Ser 


Leu 


Thr 


Asp 


Phe 


Asn 


Val 


Asp 


Val 


Pro 


Val 


65 










70 










75 










80 


Tyr 


Glu 


Lys 


Gin 


Pro 
85 


Ala 


He 


Lys 


Lys 


He 
90 


Phe 


Thr 


Asp 


Glu^ 




Thr 


He 


Phe 


Gin 


Tyr 
100 


Leu 


Tyr 


Ser 


Gin 


Thr 
105 


Phe 


Pro 


Leu 


Asp 


He 
110 


Atfg 


Asp 




He 


Ser 


Leu 


Thr 


Ser 


Ser 


Phe 


Asp 


Asp 


Ala 


Leu 


Leu 


Phe 


Ser 


Asn 


Lys 






115 










120 










125 








Val 


Tvr 


Ser 


Phe 


Phe 


Ser 


Met 


Asp 


Tvr 


He 


Lys 


Thr 


Ala 


Asn 


Lys 


Val 




130 










135 










140 










Val 


Glu 


Ala 


Glv 


Leu 


Phe 


Ala 


Glv 


TrD 


Val 


Lys 


Gin 


He 


Val 


Asn 


Asp 


145 










150 










155 










160 


Phe 


Val 


He 


Glu 


Ala 


Asn 


Lys 


Ser 


Asn 


Thr 


Met 


Asp 


Lys 


He 


Ala 


Asp 










165 










170 










175 




He 


Ser 


Leu 


He 


Val 


Pro 


Tyr 


He 


Gly 


Leu 


Ala 


Leu 


Asn 


Val 


Gly 


Asn 








180 










185 










190 






Glu 


Thr 


Ala 


Lys 


Gly 


Asn 


Phe 


Glu 


Asn 


Ala 


Phe 


Glu 


He 


Ala 


Gly 


Ala 






195 










200 










205 








Ser 


He 


Leu 


Leu 


Glu 


Phe 


He 


Pro 


Glu 


Leu 


Leu 


He 


Pro 


Val 


Val 


Glv 




210 










215 










220 










Ala 


Phe 


Leu 


Leu 


Glu 


Ser 


Tyr 


He 


Asp 


Asn 


Lvs 


Asn 


Lvs 


He 


He 


Lvs 


225 










230 










235 










240 


Thr 


He 


Ast> 

IT 


Asn 


Ala 


Leu 


Thr 


Lvs 


ArQ 


Asn 


Glu 


Lvs 


TrD 


Ser 


Asp 


Met 










245 










250 










255 




Tyr 


Gly 


Leu 


He 


Val 


Ala 


Gin 


Tro 


Leu 


Ser 


Thr 


Val 


Asn 


Thr 


Gin 


Phe 








260 










265 










270 






Tvr 


Thr 


He 


Lys 


Glu 


Gly 


Met 


Tvr 


Lys 


Ala 


Leu 


Asn 


Tvr 


Gin 


Ala 


Gin 






275 






\ 




280 










2 85 








Ala 


Leu 


Glu 


Glu 


He 


Ile t 


Lys 


Tvr 


Ara 


Tvr 


Asn 


He 


Tvr 


Ser 


Glu 


Lys 




290 








\2 95 










300 










Glu 


Lys 


Ser 


Asn 


He 


Asn 


\le 


ASD 


Phe 


Asn 


Asp 


He 


Asn 


Ser 


Lvs 


Leu 


305 










310 








315 










32 0 


Asn 


Glu 


Gly 


He 


Asn 


Gin 


Ala 


He 


ASD 


Asn 


He 


Asn 


Asn 


Phe 


lie 


Asn 










325 






\ 




330 










335 




Gly 


Cys 


Ser 


Val 


Ser 


Tyr 


Leu 


Met 


Lvs 


Lvs 


Met 


He 


Pro 


Leu 


Ala 


Val 








340 








A 


345 










350 






Glu 


Lys 


Leu 


Leu 


Asp 


Phe 


Asp 


Asn 


Thr 


Leu 


Lys 


Lys 


Asn 


Leu 


Leu 


Asn 






355 










360^ 


\ 








365 








Tyr 


He 


Asp 


Glu 


Asn 


Lys 


Leu 


Tyr 


Leu 


He 


Gly 


Ser 


Ala 


Glu 


Tyr 


Glu 




370 










375 




A 






380 










Lys 


Ser 


Lys 


Val 


Asn 


Lys 


Tyr 


Leu 


Lys 


Thr 


He 


Met 


Pro 


Phe 


Asp 


Leu 


385 










390 






\ 




395 










400 


Ser 


He 


Tyr 


Thr 


Asn 


Asp 


Thr 


He 


Leu 


W 


Glu 


Met 


Phe 









405 4 N 10 



<210> 23 

<211> 1200 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Construct 



<221> CDS 
<222> (1) . 



(1197) 



<400> 23 

atg tec ctg tac aac aag acc ctt gac tgt aga gag ctg 6tg gtg aag 

Met Ser Leu Tyr Asn Lys Thr Leu Asp Cys Arg Glu Leu L^u Val Lys 

1 5 10 \ 15 



48 



aac act gac ctg cca ttc ate ggt gac ate agt gac gtg aag act gac 
Asn Thr Asp Leu Pro Phe He Gly Asp He Ser Asp Val Lys Th\^ Asp 
20 25 30 



96 



ate ttc ctg cgt aag gac ate aac gag gag act gag gtg ate tac 



144 



lie Phe Leu Arg Lys Asp lie Asn Glu Glu Thr Glu Val lie Tyr Tyr 
\ 35 40 45 



cca gac aac gtg 
Pro Asp Asn Val 

V 

gag cat gga caa 
Glu His\Gly Gin 

65 \ 

gag ate ctq cca 
Glu lie Leu\Pro 



tea gta gac caa gtg 
Ser Val Asp Gin Val 
55 

eta gac ctg etc tac 
Leu Asp Leu Leu Tyr 
70 

999 9 a 9 aa t caa gtc 
Gly Glu Asn Gin Val 
85 



ate etc agt aag aac ace tec 
lie Leu Ser Lys Asn Thr Ser 
60 

cct agt ate gac agt gag agt 
Pro Ser lie Asp Ser Glu Ser 
75 80 

ttc tac gac aac cgt acc cag 
Phe Tyr Asp Asn Arg Thr Gin 
90 95 



aac gtg gac tao ctg aac tec tac tac tac eta gag tct cag aag ctg 
Asn Val Asp Tyr Leu Asn Ser Tyr Tyr Tyr Leu Glu Ser Gin Lys Leu 
100\ 105 110 



agt gac aac gtg 
Ser Asp Asn Val 
115 



ag gac ttc act ttc acg cgt tea ate gag gag get 
G\u Asp Phe Thr Phe Thr Arg Ser lie Glu Glu Ala 
120 125 



ctg gac aac agt gca >aag gtg tac act tac ttc cct acc ctg get aac 
Leu Asp Asn Ser Ala Lys Val Tyr Thr Tyr Phe Pro Thr Leu Ala Asn 
130 \ 135 140 



aag gtg 
Lys Val 
145 

gac gtg 
Asp Val 



gac aag 
Asp Lys 



ctg aac 
Leu Asn 



aat gee 
Asn Ala 



gtt gag 
Val Glu 



ate tea 
lie Ser 
180 

ate tec 
lie Ser 
195 



ggt gtg 
Gly Val 
150 

gac ttc 
Asp Phe 
165 

gat gtg 
Asp Val 



aac tct 
Asn Ser 



T eaa ggt ggt ctg 
din Gly Gly Leu 



act 
Thr 



\ 



acc 
Tnr 



aac 
Asn 



et\t 



ate 
He 
170 



tea get ate ate 
Ser Ala He He 
18\ 

gtg cgt cgtNgga 
Val Arg Arg Giy 
200 



ttc ctg atg tgg gca aac 
Phe Leu Met Trp Ala Asn 
155 160 

ctg cgt aag gac aca ctg 
Leu Arg Lys Asp Thr Leu 
175 

ccc tac ate gga ccc gca 
Pro Tyr He Gly Pro Ala 
190 

aac ttc act gag gca ttc 
Asn Phe Thr Glu Ala Phe 
205 



jca ttc cct gag ttc aca 
La Phe Pro Glu Phe Thr 
220 



gca gtc act ggt gtc acc ate ctg ctg gag 
Ala Val Thr Gly Val Thr He Leu Leu Glu 
210 215 



ate cct get ctg ggt gca ttc gtg ate tac agt>aag gtc cag gag cga 
He Pro Ala Leu Gly Ala Phe Val He Tyr Ser hys Val Gin Glu Arg 
225 230 235 \ 240 




aac gag ate ate aag acc ate gac aac tgt ctg gag cag agg ate aag 
Asn Glu lie He Lys Thr He Asp Asn Cys Leu Glu Gin Arg He Lys 
245 250 \ 255 



aga tgg aag gac tec tac gag tgg atg atg gga acg tgg vtg tec agg 
Arg Trp Lys Asp Ser Tyr Glu Trp Met Met Gly Thr Trp Leu Ser Arg 
260 265 270\ 



ate 
He 



ate acc cag ttc aac aac ate 
He Thr Gin Phe Asn Asn He 



tec tac cag atg tac gac tree 
Ser Tyr Gin Met Tyr Asp Ser 



ctg 
Leu 



275 



280 



285 



aac tac cag gca ggt gca ate aag get aag ate gac 
Asn Tyr Gin Ala Gly Ala lie Lys Ala Lys lie Asp 
290 295 300 



ctg gag tac aag 
Leu Glu Tyr Lys 



912 



aag tac tec gga age gac aag gag aac ate aag age 
Lys" Tyr Ser Gly Ser Asp Lys Glu Asn lie Lys Ser 
305 \ 310 315 



ca 9 9 tt: 9 a 9 aac 
Gin Val Glu Asn 
320 



960 



ctg aag aac agt ctg gac gtc aag ate teg gag gca 
Leu Lys- Asn Ser Leu Asp Val Lys lie Ser Glu Ala 
325 330 



atg aac aac ate 
Met Asn Asn lie 
335 



1008 



aac aag ttc ate cga gag tgc tec gtc ace tac 

Asn Lys Phe lie Arg Glu Cys Ser Val Thr Tyr 
^40 345 

\ 

ctg cct aag gtc ate gac gag ctg aac gag ttc 

Leu Pro Lys Val\ lie Asp Glu Leu Asn Glu Phe 
355 V 360 



gca aag 


ctg 


ate 


akc 


ctg 


ate 


gac 


tec 


cat 


aac 


Ala Lys 


Leu 


He 


Ash^ 


Leu 


He 


Asp 


Ser 


His 


Asn 


370 










375 










gag gtc 


gac 


aag 


ctg 


aka 


gca 


aag 


gta 


aac 


aac 


Glu Val 


Asp 


Lys 


Leu 


Lyk 


Ala 


Lys 


Val 


Asn 


Asn 


385 








3 90 










395 


taa 




















<210> 24 


















<211> 399 


















<212> PRT 


















<213> Artificial Sequence 










<220> 




















<223> Synthetic 


Construct 










<400> 24 


















Met Ser 


Leu 


Tyr 


Asn 


Lys 


Thr 


Leu 


Asp 


Gys 


Arg 


1 






5 










ro 




Asn Thr 


Asp 


Leu 


Pro 


Phe 


He 


Gly Asp 


life 


Ser 






20 










25 


\ 




He Phe 


Leu 


Arg 


Lys 


Asp 


He 


Asn 


Glu 


Glu 


Srhr 




35 










40 






\ 


Pro Asp 


Asn 


Val 


Ser 


Val 


Asp 


Gin 


Val 


He 


Leu 


50 










55 










Glu His 


Gly 


Gin 


Leu 


Asp 


Leu 


Leu 


Tyr 


Pro 


Ser 


65 








70 










75 


Glu He 


Leu 


Pro 


Gly 


Glu 


Asn 


Gin 


Val 


Phe 


Tyr 








85 










90 




Asn Val 


Asp 


Tyr 


Leu 


Asn 


Ser 


Tyr 


Tyr 


Tyr 


Leu 






100 










105 






Ser Asp 


Asn 


Val 


Glu 


Asp 


Phe 


Thr 


Phe 


Thr 


Arg 




115 










120 








Leu Asp 


Asn 


Ser 


Ala 


Lys 


Val 


Tyr 


Thr 


Tyr 


Phe 


130 










135 










Lys Val 


Asn 


Ala 


Gly 


Val 


Gin Gly Gly 


Leu 


Phe 


145 








150 










155 



ctg ttc aag aac atg 
Leu Phe Lys Asn Met 
350 

gac cga aac ace aag 
Asp Arg Asn Thr Lys 
365 

ate ate ctg gtc ggt 
He He Leu Val Gly 
380 

age ttc cag aac 
Ser Phe Gin Asn 




Leu Val Lys 
15 

Lys Thr Asp 
30 

He Tyr Tyr 

Asn Thr Ser 

Ser Glu Ser 
80 

Arg Thr Gin 
95 

Gin Lys Leu 
110 

Glu Glu Ala 



eu Ala Asn 



Ala Asn 
160 



1056 



1104 



1152 



1197 



1200 



Asp Val Val 

Asp Lys lie 

Leu Asn lie 
195 

Ala Val Thr 

210 
lie Pro Ala 
225 

Asn Glu lie 

Arg Trp Lys 

He Ile\ Thr 
\?75 

Asn Tyr Gin 
290 \ 
Lys Tyr SerS 
305 

Leu Lys Asn 

Asn Lys Phe 

Leu Pro Lys 
355 

Ala Lys Leu 

370 
Glu Val Asp 
385 



Glu Asp Phe Thr 
165 

Ser Asp Val Ser 
180 

Ser Asn Ser Val 

Gly Val Thr He 
215 

Leu Gly Ala Phe 
230 

He Lys Thr He 
245 

Asp Ser Tyr Glu 
260 

Gin Phe Asn Asn 

Ala Gly Ala He 
295 

k Gly Ser Asp Lys 
\ 310 
Ser Leu Asp Val 

\ 325 
Ile\Arg Glu Cys 
340 \ 

Val H^i Asp Glu 

He AsnSLeu He 
375 

Lys Leu L; 

3 9 



Thr 

Ala 

Arg 
200 
Leu 

Val 

Asp 

Trp 

He 
280 
Lys 

Glu 

Lys 

Ser 

Leu 
360 
Asp 



<210> 25 

<211> 1161 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Synthetic Construct 



<221> CDS 
<222> (1) . 



(1158) 



<400> 25 
atg gcc aac tec cgt gac gac 
Met Ala Asn Ser Arg Asp Asp 
1 5 




Asn 


He 


Leu 


A TCI 


-L-i y a 




Thr 


Leu 




170 














He 


He 


Pro 


Tvr 

j 


He 


Glv 


Pro 


Ala 


185 










1 90 

X J7 \J 






Arg Gly Asn 


Phe 


Thr 


Glu 


Ala 


Phe 










2 05 








Leu 


Glu 


Ala 


Phe 


Pro 


Glu 


Phe 


Thr 








220 










He 




Ser 


Lys 


Val 


Gin 


Glu 


Arcr 






235 










240 


Asn 


Cys 


Leu 


Glu 


Gin 


Arg 


He 


Lvs 




250 










255 




Met 


Met 


Gly 


Thr 


Trn 
± J_p 


Leu 


Ser 




265 










270 






Cpy 
uCl 


L Y L 


Gin 


Met 


1 Y £ 


Asp 


Ser 












9 R ^ 








Ala 


Ly s 


He 


Asp 


Leu 


Glu 


Tvr 


Lys 








3 0 0 










Asn 


He 


Lys 


Ser 


Gin 


Val 


Glu 


Asn 






315 










32 0 


He 


Ser 


Glu 


Ala 


Met 


Asn 


Asn 


He 




330 










335 




Val 


Thr 


Tyr 


1_jC Li 




T .\/C! 

jjy o 


A en 




345 










350 






Asn 


Glu 


Phe 


Asp 


Arg 


Asn 


Thr 


Lys 










365 








Ser 


His 


Asn 


He 


He 


Leu 


Val 


Gly 








380 










Val 


Asn 


Asn 


Ser 


Phe 


Gin 


Asn 





395 



tec acc tgc ate aag gtc aag 



Ser Thr Cys^ He Lys Val Lys 
10 



aac aac 
Asn Asn 
15 



48 



aga ctg cca tac gtt gcc gac 
Arg Leu Pro Tyr Val Ala Asp 
20 



aag gac tec at^; tec cag gag ate ttc 
Lys Asp Ser He Ser Gin Glu He Phe 
25 \ 30 



96 



gag aac aag ate ate acc gac 
Glu Asn Lys He He Thr Asp 
35 



gag acc aac gtt caa aac tac tec gac 
Glu Thr Asn Val Gl\i Asn Tyr Ser Asp 
40 \ 45 



144 



aag ttc tct ttg gac gag tec 
Lys Phe Ser Leu Asp Glu Ser 
50 55 



ate ctg gac ggt cag g^c cca ate aac 
He Leu Asp Gly Gin Va^L Pro He Asn 
60 



192 



cca gag ate gtc gac cca ctg ttg cca aac gtc aac atg 



cca ttg 



240 



Pro Glu lie Val Asp Pro Leu Leu Pro Asn Val Asn 
65 70 75 



Met Glu 



Pro Leu 
80 



aac ttg cca ggt gag gag ate gtc ttc tac gac gac ate ace aag tac 
Asn Leu Pro Gly Glu Glu lie Val Phe Tyr Asp Asp lie Thr Lys Tyr 
85 90 95 



288 



gtc gac tac ttg aac tec tac tac tac ttg gag tct caa aag ttg tct 
Val Asp Tyr Leu Asn Ser Tyr Tyr Tyr Leu Glu Ser Gin Lys Leu Ser 
100 105 110 



336 



aac aac gtc gag aac ate acc ttg acc acc tec gtc gag gag gee ttg 
Asn Asn Val Glu Asn lie Thr Leu Thr Thr Ser Val Glu Glu Ala Leu 
115 120 125 



384 



ggt tac tct 'aac 
Gly Tyr Ser Asn 
13 0 



aag ate tac 
Lys lie Tyr 
135 



acc ttc 
Thr Phe 



ctg cca tec 
Leu Pro Ser 
140 



ttg get 
Leu Ala 



gag aag 
Glu Lys 



432 



gtt aac aag ggt 
Val Asn Lys Gly 
145 

gtc gtc gag gac 
Val Val Glu Asp 



'gtt caa get 
Val Gin Ala 
150 



\ 



ttc\.cc acc 



Phe 
165 



Thr 



aag ate tec 
Lys lie Ser 



gac 
Asp 
180 



gtc tec g£c 
Val Ser Val 



ggt ttg 
Gly Leu 



aac ate 
Asn lie 



ate ate 
He He 
185 



ttc ctg aac 
Phe Leu Asn 
155 

atg aag aag 
Met Lys Lys 
170 

cca tac ate 
Pro Tyr He 



tgg gec aac gag 480 
Trp Ala Asn Glu 
160 

gac acc ctg gac 528 
Asp Thr Leu Asp 
175 



ggt cca gec ttg 
Gly Pro Ala Leu 
190 



576 



aac ate ggt aac tec gec ctg aga ggt 
Asn He Gly Asn Ser Ala Leu Ar^g Gly 
195 200v 



aac ttc aac 
Asn Phe Asn 



\ 



acc gee ggt gtc gee ttc ctg ctg gag 
Thr Ala Gly Val Ala Phe Leu Leu Gl\u 
210 215 

cca gee ctg ggt gtc ttc acc ttc tac 
Pro Ala Leu Gly Val Phe Thr Phe Tyr 
225 230 

aag ate ate aag acc ate gag aac tgc 
Lys He He Lys Thr He Glu Asn Cys 
245 

tgg aag gac tec tac cag tgg atg gtt 
Trp Lys Asp Ser Tyr Gin Trp Met Val 
260 265 

acc acc caa ttc aac cac ate aac tac 
Thr Thr Gin Phe Asn His lie Asn Tyr 
275 280 



ggt ttc 
Gly Phe 



ice tec 
Se^r Ser 
235 




cca 
Pro 
220 

ate 
He 



cag 
Gin 



cag gee ttc gee 
Gin Ala Phe Ala 
205 

gag ttc acc ate 
Glu Phe Thr He 



tec aac 
Ser Asn 



cag atg tac 
Gin Met Tyr 



cag gag 
Gin Glu 



aga gtc 
Arg Val 



ctg tec 
Leu Ser 
270 

c tec 
Asp Ser 
2 8eN 



aga gag 
Arg Glu 
240 

aag aga 
Lys Arg 
255 

aga ate 
Arg He 



ctg tec 
Leu Ser 



624 



672 



720 



768 



816 



864 



tac cag gee gac gee ate aag gec aag ate gac ctg gag t\ic aag aag 
Tyr Gin Ala Asp Ala He Lys Ala Lys He Asp Leu Glu Ty^ Lys Lys 
290 295 300 



912 



tac tec ggt tec gac aag gag aac ate aag tec cag 
Tyr Ser Gly Ser Asp Lys Glu Asn He Lys Ser Gin 



gtc gag aac ctg 
Val Glu Asn Leu 



960 



05 



310 



aag x aac tec ttg gac gtc aag ate tec gag 
Lys Asn Ser Leu Asp 'Val Lys lie Ser Glu 
\ 325 330 



315 

gee atg aac 
Ala Met Asn 



320 

aac ate aac 
Asn lie Asn 
335 



1008 



aag ttc ate cgt gag tgt tec gtc acc tac ctg ttc aag aac atg ctg 
Lys Phe lie Arg Glu Cys Ser Val Thr Tyr Leu Phe Lys Asn Met Leu 
\ 340 345 350 



1056 



cca aag gtc ate gac gag ctg aac aag ttc gac ctg aga acc aag acc 
Pro Lys Val lie Asp Glu Leu Asn Lys Phe Asp Leu Arg Thr Lys Thr 
355 \ 360 365 



1104 



gag ctg ate aac ctg ate gac tec cac aac ate ate ctg gtt ggt gag 
Glu Leu lie Asn Leu lie Asp Ser His Asn lie lie Leu Val Gly Glu 
370 375 380 



1152 



gtt gac taa 
Val Asp 
385 



1161 



<210> 26 

<211> 386 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Construct 



\ 



\ 



<400> 26 \ 
Met Ala Asn Ser Arg Asp Asp Ser Thr Cys 
1 5 lo\ 

Arg Leu Pro Tyr Val Ala Asp Lys Asp Ser^ 

20 25 
Glu Asn Lys lie lie Thr Asp Glu Thr Asn 

35 40 
Lys Phe Ser Leu Asp Glu Ser lie Leu Asp 

50 55 
Pro Glu lie Val Asp Pro Leu Leu Pro Asn 
65 70 

Asn Leu Pro Gly Glu Glu lie Val Phe Tyr 

85 90 
Val Asp Tyr Leu Asn Ser Tyr Tyr Tyr Leu 

100 105 
Asn Asn Val Glu Asn lie Thr Leu Thr Thr 

115 120 
Gly Tyr Ser Asn Lys lie Tyr Thr Phe Leu 

130 135 
Val Asn Lys Gly Val Gin Ala Gly Leu Phe 
145 150 

Val Val Glu Asp Phe Thr Thr Asn He Met 
165 170 
Lys He Ser Asp Val Ser Val He He Pro 

180 185 
Asn He Gly Asn Ser Ala Leu Arg Gly Asn 

195 200 
Thr Ala Gly Val Ala Phe Leu Leu Glu Gly 

210 215 
Pro Ala Leu Gly Val Phe Thr Phe Tyr Ser 



He Lys Val 



lie Ser Gin 



Val Gin Asn 

\ 45 

GlyXSln Val 
Val Asti Met 

75 \, 

Asp Asp ^e 



Glu Ser Gl 



Ser Val Glu 
125 

Pro Ser Leu 
140 

Leu Asn Trp 
155 

Lys Lys Asp 

Tyr He Gly 

Phe Asn Gin 
205 

Phe Pro Glu 

220 
Ser He Gin 



Lys Asn Asn 
15 

Glu He Phe 
30 

Tyr Ser Asp 

Pro He Asn 

Glu Pro Leu 
80 

Thr Lys Tyr 
95 

Lys Leu Ser 
10 

.u Ala Leu 
Ala\Glu Lys 




Ala A^n Glu 
160 

Thr Leu\£sp 
175 

Pro Ala Leu 
190 

Ala Phe Ala 
Phe Thr He 
Glu Arg Glu 



o t n 




















z4 U 


Tip 


U1U 


Aon 
noil 


v_y o 


T.pi i 
lie Li 


OIU 


Hi n 
thJlll 


Arg 


v a. 1 


T .we 
jjy o 


Arg 




















ZD J 






Trp 


rlct 


VcLX 


Seir 


Asn 


Trp 


Leu 


Ser 


Arg 


Tip 


















*5 *7 n 

z / u 






nib 


T 1 « 

lie 


Aon 


iyr 


m n 

Olll 


Mpf 
l v iC L. 


iyr 


Asp 


Q O T~ 

Dei 


Leu 


Coy- 

Dei 






o fl n 










Z O D 








Tip 

lie 


Lys 


al a 

nlo 


Lys 


Tip 
lie 


M.o£J 


Leu 


Hi n 
Ol u. 


iyr 


Lys 


Lys 




z y d 










•inn 

o U U 












m n 

UlU 


A c n 
Moll 


Tip 
lie 


Lys 


Car 


Olll 


Va 1 
val 


VjI LL 


Asn 


Leu 












j lb 










ion 


Val 


T.WC 
Ujr o 


Tip 
lie 


C ^ v~ 
o C 1 


ni u 

ulU 


Al ^ 

Al Ct 


Mpt - 

1*1 C U- 


Asn 


Sen 
.rlO 11 


Tip 
lie 


Asn 










330 










335 




Cys 


Ser 


Val 


Thr 


Tyr 


Leu 


Phe 


Lys 


Asn 


Met 


Leu 








345 










350 






Glu 


Leu 


Asn 


Lys 


Phe 


Asp 


Leu 


Arg 


Thr 


Lys 


Thr 






360 










365 








He 


Asp 


Ser 


His 


Asn 


He 


He 


Leu 


Val 


Gly 


Glu 



225 

Lys He He Lys Thr 
\ 245 
TVp Lys Asp Ser Tyr 

\ 260 
Thr Thr Gin Phe Asn 
275 

Tyr Gin Ala Asp Ala 
2 90 

Tyr Ser Gly Ser Asp 
3 05 \ 

Lys Asn Ser Leu Asp 
\ 325 
Lys Phe ire Arg Glu 
\ 340 

Pro Lys Val Nile Asp 

355 \ 
Glu Leu He Asn Leu 

370 \ 375 380 

Val Asp 
385 



<210> 27 
<211> 1149 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Construe 

<221> CDS 
<222> (1) . . . (1146) 

<400> 27 

atg tec ate tgc ate gag ate aa& aac ggt gag ctg ttc ttc gtg get 
Met Ser He Cys He Glu He AsnVAsn Gly Glu Leu Phe Phe Val Ala 
1 5 \ 10 15 

tec gag aac agt tac aac gat gac aac ate aac act cct aag gag att 
Ser Glu Asn Ser Tyr Asn Asp Asp Asn He Asn Thr Pro Lys Glu He 
20 25\ 30 

gac gac acc gtc act tct aac aac aac trac gaa aac gac ctg gac cag 
Asp Asp Thr Val Thr Ser Asn Asn Asn Tyr Glu Asn Asp Leu Asp Gin 
35 40 \ 45 




48 



96 



144 



gtc ate eta aac ttc aac tec gag tec gee isct ggt ctg tec gac gag 
Val He Leu Asn Phe Asn Ser Glu Ser Ala pVo Gly Leu Ser Asp Glu 
50 55 \ 60 



192 



aag ctg aac ctg acc ate cag aac gac get tac 
Lys Leu Asn Leu Thr He Gin Asn Asp Ala Tyr 
65 70 75 



itc cca aag tac gac 
Le Pro Lys Tyr Asp 
80 



240 



tec aac ggt aca tec gat ate gag cag cat gac gtt\aac gag ctt aac 
Ser Asn Gly Thr Ser Asp He Glu Gin His Asp Val Asn Glu Leu Asn 
85 90 \ 95 



288 



gtc ttc ttc tac tta gac get cag aag gtg ccc gag ggtVjag aac aac 
Val Phe Phe Tyr Leu Asp Ala Gin Lys Val Pro Glu Gly (Slu Asn Asn 



336 



100 



105 



110 



Igtc aat etc acc tct tea att gac aca gec ttg ttg gag cag cct aag 
\Val Asn Leu Thr Ser Ser lie Asp Thr Ala Leu Leu Glu Gin Pro Lys 
115 120 125 



384 



a£\c tac acc ttc ttc tec tec gag ttc ate aac aac gtc aac aag cct 
Ile^Tyr Thr Phe Phe Ser Ser Glu Phe lie Asn Asn Val Asn Lys Pro 
Xl30 135 140 



432 



gtg ca x g gec gca ttg ttc gta age tgg att cag cag gtg tta gta gac 
Val Glnv Ala Ala Leu Phe Val Ser Trp He Gin Gin Val Leu Val Asp 
145 \ 150 155 160 



480 



ttc act act gag get aac cag aag tec act gtt gac aag ate get gac 
Phe Thr Tnr Glu Ala Asn Gin Lys Ser Thr Val Asp Lys He Ala Asp 
N 165 170 175 



528 



ate tec ate Vjtc gtc cca tac ate ggt ctg get ctg aac ate ggc aac 
He Ser He ^al Val Pro Tyr He Gly Leu Ala Leu Asn He Gly Asn 
180 185 190 



576 



gag gca cag aag\ggc aac ttc aag gat gec ctt gag ttg ttg ggt gee 
Glu Ala Gin Lys Gly Asn Phe Lys Asp Ala Leu Glu Leu Leu Gly Ala 
195 \ 200 205 



624 



ggt att ttg ttg gagy ttc gaa ccc gag ctg ctg ate cct acc ate ctg 
Gly He Leu Leu GluNPhe Glu Pro Glu Leu Leu He Pro Thr He Leu 
210 \ 215 220 



672 



gtc ttc acg ate aag tee ttc ctg 
Val Phe Thr He Lys Ser\Phe Leu 
225 230 



ggt tec tec gac aac aag aac aag 
Gly Ser Ser Asp Asn Lys Asn Lys 
235 240 



720 



gtc att aag gee ate aac aa^e gee 
Val He Lys Ala He Asn Asn Ala 
245 \ 



ctg aag gag cgt gac gag aag tgg 
Leu Lys Glu Arg Asp Glu Lys Trp 
250 255 



768 



aag 
Lys 



gaa 
Glu 



gtc tat 
Val Tyr 
260 



tec ttc ate gtc 
Ser Phe He v\l 



teg aac tgg atg acc aag ate aac 
Ser Asn Trp Met Thr Lys He Asn 
265 270 



816 



acc cag ttc aac aag cga aag gag \ag atg tac cag get ctg cag aac 
Thr Gin Phe Asn Lys Arg Lys Glu Gin Met Tyr Gin Ala Leu Gin Asn 
275 280 \ 285 



864 



cag gtc aac gee ate aag acc ate atcVjag tec aag tac aac tec tac 
Gin Val Asn Ala He Lys Thr He He Glu Ser Lys Tyr Asn Ser Tyr 
290 295 \ 300 



912 



acc ctg gag gag aag aac gag ctt acc aaa aag tac gat ate aag cag 
Thr Leu Glu Glu Lys Asn Glu Leu Thr AsnvLys Tyr Asp He Lys Gin 
305 310 315 320 



960 



ate gag aac gag ctg aac cag aag gtc tec a6c gee atg aac aac ate 
He Glu Asn Glu Leu Asn Gin Lys Val Ser Ilk Ala Met Asn Asn He 
325 330 \ 335 



1008 



gac agg ttc ctg acc gag tec tec ate tec tac ctig atg aag etc ate 
Asp Arg Phe Leu Thr Glu Ser Ser He Ser Tyr Leia Met Lys Leu He 
340 345 \ 350 



1056 



aac gag gtc aag ate aac aag ctg 
Asn Glu Val Lys lie Asn Lys Leu 
355 360 



cga gag tac gac gag aat gtc aag 
Arg Glu Tyr Asp Glu Asn Val Lys 
365 



1104 



acg tac ctg ctg aac tac ate ate 
Thr Tyr Leu Leu Asn Tyr lie lie 
\370 375 



cag cac gga tec ate ctg 
Gin His Gly Ser lie Leu 
380 



1146 



taa 



1149 



<210> 2 8 

<211> 382 v 

<212> PRT\ 

<213> Artificial Sequence 



<220> \ 

<22 3> Synthetic Construct 

\ 



<400> 28 


s 


























i v ie u 


Ser 


lie 


Cys 


Vie 


Glu 


He 


Asn 


Asn 


Gly Glu 


Leu 


Phe 


Phe 


Val 


Ala 


X 








5 










i \j 










15 




uCI 




.tt.iD.Ll 


Ser 




Asn 


Asp 


Asp 


Asn 


lie 


Asn 


Thr 


Pro 


Lys 


Glu 


He 








20 


\ 






25 










30 






7\ en 
nop 


nop 


j. ill. 


Val 


Thr^Ser 


Asn 


Asn 


Asn 


Tyr 


Glu 


Asn 


Asp 


Leu 


Asp 


Gin 






1 ^ 
J D 










40 










45 








Val 


lie 


Leu 


Asn 


Phe 


Asn 


Ser 


Glu 


Ser 


Ala 


Pro Gly Leu 


Ser 


Asp 


Glu 




b U 










55 










60 










Lys 


Leu 


Asn 


Leu 


Thr 


lie 1 


yGln 


Asn 


Asp 


Ala 


Tyr 


He 


Pro 


Lys 


Tyr 


Asp 












/ u 










75 










80 


O o y 
OCX 


Asn 


vjiy 


Thr 


Ser 


Asp 


He 


Glu 


Gin 


til' i~> 

HIS 


Asp 


Val 


Asn 


Glu 


Leu 


Asn 










85 










y u 










95 




vai 


DVi a. 


File 


Tyr 


Leu 


Asp 


Ald\ 


Gin 


Lys 


Val 


Pro Glu Gly Glu Asn Asn 








100 










105 










110 






VQl 


no 11 


T.oi i 
JJCU 


Thr 


Ser 


Ser 


He 


Asp 


Thr 


Ala 


Leu 


Leu 


Glu 


Gin 


Pro 


Lys 






115 










12v0 










125 








He 


Tyr 


Thr 


Phe 


Phe 


Ser 


Ser 




Phe 


He 


Asn 


Asn 


Val 


Asn 


Lys 


Pro 




130 










135 










140 










Val 


Gin 


Ala 


Ala 


Leu 


Phe 


Val 


Ser 


*rp 


He 


Gin 


Gin 


Val 


Leu 


Val 


Asp 


145 










150 










155 










160 


Phe 


Thr 


Thr 


Glu 


Ala 


Asn 


Gin 


Lys 


Sei\ 


Thr 


Val 


Asp 


Lys 


He 


Ala 


Asp 










165 










S170 










175 




He 


Ser 


He 


Val 


Val 


Pro 


Tyr 


He 


Gly 


Leu 


Ala 


Leu 


Asn 


He 


Gly Asn 








180 










185 










190 






Glu 


Ala 


Gin 


Lys 


Gly 


Asn 


Phe 


Lys 


Asp 


Al\ 


Leu 


Glu 


Leu 


Leu 


Gly Ala 






195 










200 










205 








Gly 


He 


Leu 


Leu 


Glu 


Phe 


Glu 


Pro 


Glu 


Leu 


Leu 


He 


Pro 


Thr 


He 


Leu 




210 










215 










220 










Val 


Phe 


Thr 


He 


Lys 


Ser 


Phe 


Leu Gly 


Ser 


SeV 


Asp 


Asn 


Lys 


Asn 


Lys 


225 










230 










235\ 










240 


Val 


He 


Lys 


Ala 


He 


Asn 


Asn 


Ala 


Leu 


Lys 


Glu 


Wg 


Asp 


Glu 


Lys 


Trp 










245 










250 










255 




Lys 


Glu 


Val 


Tyr 


Ser 


Phe 


He 


Val 


Ser 


Asn 


Trp 


Met 


Thr 


Lys 


He 


Asn 








260 










265 










270 






Thr 


Gin 


Phe 


Asn 


Lys 


Arg 


Lys 


Glu 


Gin 


Met 


Tyr 


Ql\ 


Ala 


Leu 


Gin 


Asn 






275 










280 










\u>85 








Gin 


Val 


Asn 


Ala 


He 


Lys 


Thr 


He 


He 


Glu 


Ser 


Lys 


Wr 


Asn 


Ser 


Tyr 




290 










295 










300 










Thr 


Leu 


Glu 


Glu 


Lys 


Asn 


Glu 


Leu 


Thr 


Asn 


Lys 


Tyr 


AsV 


He 


Lys 


Gin 


305 










310 










315 










320 


He 


Glu 


Asn 


Glu 


Leu 


Asn 


Gin 


Lys 


Val 


Ser 


He 


Ala 


Met 


Vsn 


Asn 


He 











"3 O C 










o -} n 










*3 *3 C 

j j b 




Asp 


Arg 


Phe 


Leu 
340 


Thr 


Glu 


Ser 


Ser 


He 
345 


Ser 


Tyr 


Leu 


Met 


Lys 
350 


Leu 


He 


'Asn 


Glu 


Val 
355 


Lys 


He 


Asn 


Lys 


Leu 
360 


Arg 


Glu 


Tyr 


Asp 


Glu 
365 


Asn 


Val 


Lys 


Thr 


Tyr 
370 


Leu 


Leu 


Asn 


Tyr 


He 
375 


He 


Gin 


His 


Gly 


Ser 
380 


He 


Leu 







<210> 29 
<211> 1227 
<212> DNA 

<213> Artificial Sequence 
<22 0> 

<223> Synthqtic Construct 

<221> CDS \ 
<222> (1) . . . (1224) 



<400> 29 
atg gcc cca 
Met Ala Pro 
1 

ttt gtc get 
Phe Val Ala 



aaa gag att 
Lys Glu He 
35 



\ 

cca dgt ctg tgt 
Pro Arg Leu Cys 

s \ 

tec gag tea age 
Ser Glu Ser Ser 
20 \ 



att aga gtc aac aac tea gaa tta ttc 
He Arg Val Asn Asn Ser Glu Leu Phe 
10 15 

tac aac gag aac gat att aac aca cct 
Tyr Asn Glu Asn Asp He Asn Thr Pro 
25 30 



gac gat act 'ace aac eta aac aac aac tac egg aac aac 
Asn Leu Asn Asn Asn Tyr Arg Asn Asn 
40 45 



48 



96 



144 



Asp Asp Thr T^ir 



ttg gat gag gtt att ttg gat\tac aac tea cag acc ate cct caa att 
Leu Asp Glu Val He Leu Asp Wr Asn Ser Gin Thr He Pro Gin He 
50 55 \ 60 



192 



tec aac cgt acc tta aac act cttXgtc caa gac aac tec tac gtt cca 
Ser Asn Arg Thr Leu Asn Thr Leu Val Gin Asp Asn Ser Tyr Val Pro 
65 70 \ 75 80 



240 



aga tac gat tct aac ggt acc tea ga4 ate gag gag tat gat gtt gtt 
Arg Tyr Asp Ser Asn Gly Thr Ser Glu \lle Glu Glu Tyr Asp Val Val 
85 \90 95 



288 



gac ttt aac gtc ttt ttc tat ttg cat gets cag aag gtg cca gaa ggt 
Asp Phe Asn Val Phe Phe Tyr Leu His Ala\Gln Lys Val Pro Glu Gly 
100 105 \ 110 



336 



gaa acc aac ate tea ttg act tct tec att gat 
Glu Thr Asn He Ser Leu Thr Ser Ser He As* 
115 120 



acc gcc ttg ttg gaa 
Thr Ala Leu Leu Glu 
125 



384 



gag tec aag gat ate ttc ttt tct teg gag ttt ate gat act ate aac 
Glu Ser Lys Asp He Phe Phe Ser Ser Glu Phe life Asp Thr He Asn 
130 135 140\ 



432 



aag cct gtc aac gcc get ctg ttc att gat tgg att abac aag gtc ate 
Lys Pro Val Asn Ala Ala Leu Phe He Asp Trp He Sex Lys Val He 
145 150 155 \ 160 



480 



aga gat ttt acc act gaa get act caa aag tec act gtt gat aag att 
^rg Asp Phe Thr Thr Glu Ala Thr Gin Lys Ser Thr Val Asp Lys lie 
165 170 175 



528 



get gac ate tct ttg att gtc ccc tat gtc ggt ctt get ttg aac ate 
Ala As^p lie Ser Leu lie Val Pro Tyr Val Gly Leu Ala Leu Asn lie 
\ 180 185 190 



576 



att att 
He He 



gga gtt 
Gly Val 
210 



gag gca 
Giu Ala 
195\ 

ggt aft 
Gly He 



gaa 
Glu 



ttg 
Leu 



aag ggt 
Lys Gly 



ttg gag 
Leu Glu 
215 



aac 
Asn 
200 

ttt 
Phe 



ttt gag 
Phe Glu 



gtt cca 
Val Pro 



gag 
Glu 



gaa 
Glu 



get 
Ala 



ctt 

Leu 
220 



ttt gaa ttg ttg 624 

Phe Glu Leu Leu 

205 

acc att cct gtc 672 
Thr He Pro Val 



att tta gtt ttt acg ate aag tec tac ate gat tea tac gag aac aag 
He Leu Val Phe Thr He Lys Ser Tyr He Asp Ser Tyr Glu Asn Lys 
225 230 235 240 



720 



aat aaa 
Asn Lys 



aag tgg 
Lys Trp 



att aac 
He Asn 



gca att 
Ala He 



aag gaa 
Lys Glu 
260 

act caa 
Thr Gin 
275 



aaa 
Lys 
245 

ate 
He 



ttt 
Phe 



get att 
Ala He 



tac\ tea 
Tyr ^>er 



aac aa 
Asn Lys 



aac 
Asn 




caa 
Gin 


aac 
Asn 
290 


caa 
Gin 


gtc 
Val 


gat 

Asp 


get 
Ala 


ate 
He 
295 


aag 
Lys\ 


act 
^Thr 


aac 
Asn 
305 


tat 
Tyr 


act 
Thr 


tec 
Ser 


gat 
Asp 


gag 
Glu 
310 


aag 
Lys 


aac 
Asn 


aga 
Arc^ 


aac 
Asn 


aac 
Asn 


att 
He 


gaa 
Glu 


gaa 
Glu 
325 


gag 
Glu 


ttg 
Leu 


aac 
Asn 


aag 
Lys 


aat 
Asn 


ate 
He 


gaa 
Glu 


aga 
Arg 
340 


ttt 
Phe 


atg 
Met 


acc 
Thr 


gaa 
Glu 


tec 
Ser 
345 


ttg 
Leu 


ate 
He 


aat 
Asn 
355 


gag 

Glu 


gee 
Ala 


aag 
Lys 


gtt 
Val 


ggt 
Gly 
360 


aag 
Lys 


gtt 

Val 


aag 
Lys 
370 


age 
Ser 


gat 
Asp 


ctg 
Leu 


ctg 
Leu 


aac 
Asn 
375 


tac 
Tyr 


att 
He 


gga 
Gly 
385 


gag 
Glu 


cag 
Gin 


aca 
Thr 


aac 
Asn 


gag 
Glu 
390 


ctg 
Leu 


agt 
Ser 


gat 

Asp 


tec 


tec 


att 


cca 


ttt 


gag 


ctt 


tct 


taa 



aac tec ttg ate gaa aga gag get 
Asn Ser Leu He Glu Arg Glu Ala 
250 255 

att gta tea aac tgg ctt act aga 
He Val Ser Asn Trp Leu Thr Arg 
265 270 

aag gag caa atg tac cag get ctg 
Lys Glu Gin Met Tyr Gin Ala Leu 
285 



att gaa tac aag tac aac 
He Glu Tyr Lys Tyr Asn 
300 

gaa tac aat ate 
Glu Tyr Asn He 
320 

ttg get atg aag 
Leu Ala Met Lys 
335 

tac ttg atg aag 
Tyr Leu Met Lys 
350 

tac gat aac cac 
Tyr Asp Asn His 
365 

aga tea ate ctg 
Arqv Ser He Leu 




tec act ttg aac 
Ser Thr\Leu Asn 
400 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1227 



Ser Ser lie Pro Phe Glu Leu Ser 
405 



<210> 30 

<211> 408 

<212> PRT 

<213> Artificial Sequence 
#220> 

<223> Synthetic Construct 



<4 00> 3 0 



Mph 


Vi a 


Drn 


tr J- <J 




T .pi i 

DC Li. 


Put; 

y 


Tip 

11C 




Val 


Asn 


Asn 


Ser 


Glu 


Leu 


Phe 


1 








5 










10 










15 




Pile 


VcxJ- 


Al d 


Cot* 


m n 
ul U. 




Oar 

ocl 


iyr 


Aon 


yiu 


i-i. oil 


nop 


Tip 
lie 




X 111 


Drn 
nu 








9 n 










9 R 
















Lys 


p 1 
LjIU 


\lle 


Asp 


Asp 


Tnr 


Tnr 


Asn 


Leu 


Asn 


Asn 


Asn 


Tyr 


Arg 


Asn 


Asn 






\ C 




















*± 








Leu 


Asp 


r\ n 
bill 


vai 


Tl p 

lie 


Leu 


Asp 


Tyr 


Asn 




uin 


111! 


T1p 

lie 


"D /-x 
irl \j 


ni n 

Vjlll 


T1p 
lie 




o u 




















o u 










Ser 


Asn 


\ 

Arg ^ 


> T" Vi -v- 

v i nr 


Leu 


Asn 


Thr 


Leu 


T 7-3 "| 

val 


Pin 

uin 


Asp 


Asn 


C o "v- 
OC1 


iyr 


Vdl 


rl O 












7 0 










75 










80 


Arg 


iyr 


Asp 




Asn 


ni -w 


l ill. 


Cor 

OCX, 


Ulu 


Tip 

lie 


Hi n 
Ul u. 


ulU 


iyr 


Jr 


Val 


Val 










o o 
























Asp 


xr lit: 


Asn 


Val\ 


ir lit: 


.file 


Tyr 


Leu 


111 o 


Hi d 


will 


T ,"\/c 
J_iy o 


1 

v d l 


irl \J 


m ii 

Ol u. 










i no 
j. \j \j 










i n^ 
j. w j 










110 






p 1 n 


inr 


Asn 


Tie 

lie 


S^r 


Leu 


inr 


Ser 


Ser 


Tip 

lie 


Asp 


1 ill 


211 a 
Ala. 


Leu 


Leu 


ul U. 






lie; 










lZv 










IOC 
1 ^ J 








Pin 

CjlU 


Ser 


Lys 


Asp 


TlV 

lie 


pne 


pne 


Ser 


Ser 


pin 

VjlU 


pne 


Tip 

lie 


Asp 


Tnr 


T 1 o 

lie 


Asn 














TIC 

i j j 










l*t u 










Lys 


Pro 


v ai 


Asn 


Aia 


Vila 


Leu 


pne 


Tl o 

lie 


ASp 


Trp 


yip 

lie 


C P "K* 

OCI 


Lys 


T 7-j 1 
Veil 


Tip 

lie 


l*t D 










Jip u 










1j j 










i fin 

1QU 


Arg 


ASp 


Pne 


Thr 


Thr 


LjAU 


Ala 


inr 


bin 


Lys 


Ser 


Thr 


vai 


Asp 


Lys 


yip 

lie 










lob 










1 / U 










I/O 




Ala 


Asp 


lie 


Ser 


Leu 


T 1 A 
1 lev 


vai 


Pro 


Tyr 


vai 


P "1 w 


Leu 


Aia 


Leu 


Asn 


T1p 

lie 








1 on 
1 o u 










IOC 

loo 










i y V 






lie 


lie 


p 1 n 
LjIU 


Aia 


pi n 
UlU 


Lys 


<3iy 


Asn 


pne 


Pin 
olU 


Pi n 
LrlU 


Ala 

Aia 


pne 


Pin 
ulU 


Leu 


Leu 






1 QC 

-L -7 3 










9 n n 










9 OR 










vai 


Ljiy 


lie 


Leu 


Leu 


Cjlu 


pne 


T 7 — . "I 
val 


Pro 


Pin 
bill 


Leu 


Thr 


Tip 

ne 


Pro 


v ai 




9 1 n 










9 1 










9 9 n 










lie 


Leu 


vai 


Pne 


Thr 


lie 


Lys 


>Ser 


Tyr 


lie 


Asp 


Ser 


Tyr 


CjIU 


Asn 


Lys 


225 










230 










235 










240 


Asn 


Lys 


Ala 


He 


Lys 


Ala 


He 


Asn 


Asn 


Ser 


Leu 


He 


Glu 


Arg 


Glu 


Ala 










245 










250 










255 




Lys 


Trp 


Lys 


Glu 


He 


Tyr 


Ser 


Trp* 


Vile 


Val 


Ser 


Asn 


Trp 


Leu 


Thr 


Arg 








260 




















270 






He 


Asn 


Thr 


Gin 


Phe 


Asn 


Lys 


Arg 


L^s 


Glu 


Gin 


Met 


Tyr 


Gin 


Ala 


Leu 






275 










280 










285 








Gin 


Asn 


Gin 


Val 


Asp 


Ala 


He 


Lys 


Thr 


^Ala 


He 


Glu 


Tyr 


Lys 


Tyr 


Asn 




290 










295 










300 










Asn 


Tyr 


Thr 


Ser 


Asp 


Glu 


Lys 


Asn 


Arg 


\ 


Glu 


Ser 


Glu 


Tyr 


Asn 


He 


305 










310 










315 










320 


Asn 


Asn 


He 


Glu 


Glu 


Glu 


Leu 


Asn 


Lys 


Lys 


Val 


Ser 


Leu 


Ala 


Met 


Lys 










325 










330 










335 




Asn 


He 


Glu 


Arg 


Phe 


Met 


Thr 


Glu 


Ser 


Ser 


ire 


Ser 


Tyr 


Leu 


Met 


Lys 








340 










345 










350 






Leu 


He 


Asn 


Glu 


Ala 


Lys 


Val 


Gly 


Lys 


Leu 


Lys 


Ws 


Tyr 


Asp 


Asn 


His 






355 










360 










365 








Val 


Lys 


Ser 


Asp 


Leu 


Leu 


Asn 


Tyr 


He 


Leu 


Asp 


h\s 


Arg 


Ser 


He 


Leu 




370 










375 










3 861 











Gly Glu Gin Thr Asn Glu Leu Ser Asp Leu Val Thr Ser Thr Leu Asn 
385 390 395 400 

Ser Ser lie Pro Phe Glu Leu Ser 
405 



<210> 

<211> i\233 
<212> DE 
<213> Artificial Sequence 



<220> 

<223> Synttietic Construct 



<221> CDS 
<222> (1) . . . (U230) 



<400> 31 \ 

atg gcc aaa aat\acc ggt aaa tct gaa cag tgt att att gtt aat aat 

Met Ala Lys Asn Vhr Gly Lys Ser Glu Gin Cys lie lie Val Asn Asn 

1 ^5 10 15 

gag gat tta ttt ttc\ ata get aat aaa gat agt ttt tea aaa gat tta 

Glu Asp Leu Phe Phe Vie Ala Asn Lys Asp Ser Phe Ser Lys Asp Leu 

20 \ 25 30 



48 



96 



get aaa gca gaa act ata gca tat aat aca caa aat aat act ata gaa 
Ala Lys Ala Glu Thr Ile\Ala Tyr Asn Thr Gin Asn Asn Thr lie Glu 
35 \ 40 45 



144 



aat aat ttt tct ata gat caa ttg att tta gat aat gat tta age agt 
Asn Asn Phe Ser lie Asp Gin Leu lie Leu Asp Asn Asp Leu Ser Ser 
50 55\ 60 



192 



ggc ata gac tta cca aat gaa 
Gly lie Asp Leu Pro Asn Glu 
65 70 



ic aca gaa cca ttt aca aat ttt gac 
Thr Glu Pro Phe Thr Asn Phe Asp 
75 80 



240 



gac ata gat ate cct gtg tat att aaa caa tct get tta aaa aaa att 
Asp lie Asp lie Pro Val Tyr lie Lys Gin Ser Ala Leu Lys Lys lie 
85 \ 90 95 



288 



ttt gtg gat gga gat age ctt ttt gaa\tat tta cat get caa aca ttt 
Phe Val Asp Gly Asp Ser Leu Phe Glu wr Leu His Ala Gin Thr Phe 
100 105 \ 110 



336 



cct tct aat ata gaa aat eta caa eta acg\aat tea tta aat gat get 
Pro Ser Asn lie Glu Asn Leu Gin Leu Thr Vsn Ser Leu Asn Asp Ala 
115 120 \ 125 



384 



tta aga aat aat aat aaa gtc tat act ttt ttt tct aca aac ctt gtt 
Leu Arg Asn Asn Asn Lys Val Tyr Thr Phe Phe\ Ser Thr Asn Leu Val 
130 135 VL40 



432 



gaa aaa get aat aca gtt gta ggt get tea ctt tVt gta aac tgg gta 
Glu Lys Ala Asn Thr Val Val Gly Ala Ser Leu Pftte Val Asn Trp Val 
145 150 155 \ 160 



480 



aaa gga gta ata gat gat ttt aca tct gaa tec aca oaa aaa agt act 
Lys Gly Val lie Asp Asp Phe Thr Ser Glu Ser Thr gXti Lys Ser Thr 
165 170 \ 175 



528 



at\a gat aaa gtt tea gat gta tec ata att att ccc tat ata gga cct 
Il\ Asp Lys Val Ser Asp Val Ser lie lie lie Pro Tyr lie Gly Pro 
180 185 190 



576 



get trtg aat 
Ala Leu Asn 
195 

ttt gaa Vta 
Phe Glu XS]-e 
210 

att gta cct 
He Val Pro 
225 

aaa ggg cat 
Lys Gly His 



caa aaa tgg 
Gin Lys Trp 



gta gga aat 
Val Gly Asn 



ttt aaa aat get 
Phe Lys Asn Ala 
205 

att cca gaa ctt 
He Pro Glu Leu 



tat gta 
Tyr Val 



aag aaa 
Lys Lys 



acg 
Thr 



tta 
Leu 



aat 
Asn 
305 

gat 
Asp 



gga aat 
Gly Asn 
240 

agg gat 
Arg Asp 
255 

etc tea 
Leu Ser 



aat get 
Asn Ala 



caa tat 
Gin Tyr 




ata gat 
He Asp 



ata gat gat 
He Asp Asp 



atg att cca 
Met He Pro 
355 

aag aga gat 
Lys Arg Asp 
370 

gat gaa gta 
Asp Glu Val 
385 

agt ata cca 
Ser He Pro 



tta get gta 
Leu Ala Val 



tta ttg gag 
Leu Leu Glu 



aat att eta 
Asn He Leu 
390 

ttt gat ctt 
Phe Asp Leu 
405 



aaa tea 
Lys Ser 



tea eta 
Ser Leu 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1233 



<210> 32 

<211> 410 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Construct 



<400> 32 



Mpt- 
rjc l. 


Ala 


Lys 


Asn 


Thr 


Gly 


T.VQ 


Car 


Glu 


Gin 


Cys 


He 


He 


Val 


Asn 


Asn 


1 








c: 










10 










15 




Glu 


Asp 


Leu 


Phe 


Phe 


He 


Ala 


Asn 


Lys 


Asp 


Ser 


Phe 


Ser 


Lys 


Asp 


Leu 








9 n 

Z V 










9 ^ 

Z 3 










"3 ft 






Ala 


Lys 


Ala 


Glu 


Thr 


He 


Ala 


Tvr 
xy x 


Asn 


Thr 


Gin 


Asn 


Asn 


Thr 


He 


Glu 
















d ft 


















Asn 


Asn 


Phe 


Ser 


He 


Asp 


Gin 


Leu 


He 


Leu 


Asp 


Asn 


Asp 


Leu 


Ser 


Ser 




D u 










D O 










£ ft 










m \r 
oiy 


Tip 

IXC 


HbP 


Leu 


ir i- \J 


Asn 


ox u. 


Asn 


Thr 

X I1X 


m 11 

OX IX 


Prn 


it lie 


X 111 


Aon 
noil 


Phe 


A ctn 












/ u 










/ o 










R ft 
O w 


Asp 


Tip 


Asp 


Tip 
X 1 C 




Ua 1 
v ax 


iyr 


Tip 
lie 


Lys 


OX11 


Q £i y- 

0 e 1 


Al a 


T.pn 
XJ c li 


xj y 0 


Xj y 0 


Tip 

1 X C 










O O 










Q ft 














ir lie 


Ua 1 




oiy 


Hop 


OC1 


T .pit 
XJ c u. 


Php 


OX LL 


iyr 


T.pn 
XJC LI 


U-l a 
xixo 


Al a 

nla 


0x11 


Th y 

X 11X 


Phe 








1 Of) 

1UU 










1 ftR 

X VJ 3 










lift 
1 xu 






Pro 


Ser 


Asn 


He 


Glu 


Asn 


Leu 


Gin 


Leu 


Thr 


Asn 


Ser 


Leu 


Asn 


Asp 


Ala 






1 1 c 
1 1 D 










19ft 
1 z u 










IOC 
X Z -> 








Leu 




Asn 


Asn 


Asn 


Lys 


Val 


Tvr 
xy x 


Thr 


Phe 


Phe 


Ser 


Thr 


Asn 


Leu 


Val 














IjD 










1 A ft 










Pin 
OlU 


Lys 


Ala 


Asn 


1 nr 


Val 


\/a 1 
val 


Pi w 

oiy 


Al a 
Hla 


C a v 

OCX 


Leu 


IrllC 


\/3 1 

V Ct X 


As n 


irp 


Va 1 
Val 


l*t D 




















1 J J 










1 £ft 
1DU 


Lys 


oiy 


\7a 1 
V al 


± le 


Asp 


Asp 


rile 


1 nr 


ocl 


Pin 
OXU 


C O T" 
OCX 


1 111 


Olil 


Lys 


Cor 
OCX 


Thr 
X 111 










10 j 










1 / U 










1 7c 

X / O 




Tip 
1 1 e 




jjy s 


1 

v d x 


uCI 




Va 1 
V a X 


Opv 
OCX 


Tip 
X X c 


Tip 
lie 


Tip 
lie 


Pro 


Tvr 


Tip 

X X c 


ril w 
oxy 


Pro 


















1 QC 

loo 










i on 

1 27 U 






ai a 


Leu 


Asn 


\7a 1 
val 


uiy 


Asn 


ulU 


TVi-r 
1 111 


Al a 


Lys 


ni n 


Asn 


PVip 
It lie 


Lys 


Asn 


Al 3 
J-il a 
















9 n n 










one 
z U O 








Php 
iriie 


ulli 


Tip 
11c 


oiy 


uiy 


Ala 


Al 3 


Tip 
1 x c 


T iPi i 

ue u. 




ox u. 


PVip 
it lie 


Tip 

X X e 


Drn 
rl u 


fil ii 

OX IX 


T .pi i 
xj c ix 




9 1 n 










•51 c 

Z 1 D 










O 0 ft 
z z U 










Tip 


Ua 1 


ir X. KJ 


Tip 
11c 


V3 1 


ni v 

ox y 


Php 
±r 11c 


Php 
ir lie 


X 11X 


T .pi 1 

XJ C LI 


ox 11 


Car 
OCX 


Tvr 
iyr 


vax 


oxy 


A cm 


ZZ D 






























0 a n 
z 4 u 


Lys 


oiy 




Tip 
lie 


TIp 
lie 


1 Y 1C u 


l ill. 


Tip 
11c 


jCI 


Asn 


Ala 

VHX d 


Leu 


Lys 


Lys 


Arg 












z4 3 










0 c n 

ZD U 










O c c 
ZOO 




Pin 


Lys 


Trp 


1 nr 


Asp 


i v ie c 


Tyr 


oiy 


Leu 


TIp 
lie 


vdl 


Qov- 
OCi 


ni n 
0x11 


irp 


Leu 


Q O -v- 








£Z C\ 

z b U 










O C 

zoo 










0 1 n 
z / U 






Thr 


Val 


Asn 


X I1X 


Hi n 

Ol 11 


Php 


iyr 


Thr 


Tl p 

X X c 


xjy 0 


Glu 


M - L y 


Met 


±yx 


Asn 


Ala 






275 










280 










285 








Leu 


Asn 


Asn 


Gin 


Ser 


Gin 


Ala 


He 


Glu 


Lys 


He 


He 


Glu 


Asp 


Gin 


Tyr 




290 










295 










300 










Asn 


Arg 


Tyr 


Ser 


Glu 


Glu 


Asp 


Lys 


Met 


Asn 


He 


Asn 


He 


Asp 


Phe 


Asn 


305 










310 










315 










320 


Asp 


He 


Asp 


Phe 


Lys 


Leu 


Asn 


Gin 


Ser 


He 


Asn 


Leu 


Ala 


He 


Asn 


Asn 










325 










330 










335 




He 


Asp 


Asp 


Phe 


He 


Asn 


Gin 


Cys 


Ser 


He 


Ser 


Tyr 


Leu 


Met 


Asn 


Arg 








340 










345 










350 






Met 


He 


Pro 


Leu 


Ala 


Val 


Lys 


Lys 


Leu 


Lys 


Asp 


Phe 


Asp 


Asp 


Asn 


Leu 






355 










360 










365 








Lys 


Arg 


Asp 


Leu 


Leu 


Glu 


Tyr 


He 


Asp 


Thr 


Asn 


Glu 


Leu 


Tyr 


Leu 


Leu 




370 










375 










380 










Asp 


Glu 


Val 


Asn 


He 


Leu 


Lys 


Ser 


Lys 


Val 


Asn 


Arg 


His 


Leu 


Lys 


Asp 


385 










390 










395 










400 


Ser 


He 


Pro 


Phe 


Asp 


Leu 


Ser 


Leu 


Tyr 


Thr 















405 



410 



<210> 33 

<211> 1314 

<212> DNA 

<213> Artificial Sequence 
<220> 

;223> Synthetic Construct 

<^21> CDS 
<22S2> (10) . . . (1305) 



<400>\33 

gaattc^cg atg tct tac act aac gac aaa ate ctg ate ctg tac ttc aac 
Met Ser Tyr Thr Asn Asp Lys lie Leu He Leu Tyr Phe Asn 
15 10 



51 



aaa ctg ta\e aaa aaa ate aaa gac aac tct ate ctg gac atg cgt tac 
Lys Leu Tyk Lys Lys He Lys Asp Asn Ser He Leu Asp Met Arg Tyr 
15 \ 20 25 30 



99 



gaa aac aac aa^a ttc ate gac ate tct ggc tat ggt tct aac ate tct 
Glu Asn Asn Lys\Phe He Asp He Ser Gly Tyr Gly Ser Asn He Ser 
15 40 45 



147 



ate aac ggt gac guc tac ate tac tct act aac cgc aac cag ttc ggt 
He Asn Gly Asp VaTv Tyr He Tyr Ser Thr Asn Arg Asn Gin Phe Gly 
50 \ 55 60 



tc tac tct tct aaa ccsg tct gaa gta aac ate get cag aac aac gac 
e Tyr Ser Ser Lys Prfe Ser Glu Val Asn He Ala Gin Asn Asn Asp 
65 \ 70 75 



ate ate tac aac ggt cgt rac cag aac ttc tct ate tct ttc tgg gtt 
He He Tyr Asn Gly Arg Tyr Gin Asn Phe Ser He Ser Phe Trp Val 
80 8S 90 



\ 



cgt ate ccg aaa tac ttc aac aaa gtt aac ctg aac aac gaa tac act 
Arg He Pro Lys Tyr Phe Asn Lys Val Asn Leu Asn Asn Glu Tyr Thr 
95 100 \ 105 110 



195 



243 



291 



339 



ate ate gac tgc ate cgt aac aac ^aac tct ggt tgg aaa ate tct ctg 
He He Asp Cys He Arg Asn Asn Asn Ser Gly Trp Lys He Ser Leu 
115 \ 120 125 



387 



aac tac aac aaa ate ate tgg act ctg\cag gac act get ggt aac aac 
Asn Tyr Asn Lys He He Trp Thr Leu Gin Asp Thr Ala Gly Asn Asn 
130 135 \ 140 



435 



cag aaa ctg gtt ttc .aac tac act cag atg\ ate tct ate tct gac tac 
Gin Lys Leu Val Phe Asn Tyr Thr Gin Met Vie Ser He Ser Asp Tyr 
145 150 \ 155 



483 



att aat aaa tgg ate ttc gtt act ate act aaa aac cgt ctg ggt aac 
He Asn Lys Trp He Phe Val Thr He Thr AsnVsn Arg Leu Gly Asn 
160 165 lV0 



531 



tct cgt ate tac ate aac ggt aac ctg ate gat gaa\aaa tct ate tct 
Ser Arg He Tyr He Asn Gly Asn Leu He Asp Glu Dys Ser He Ser 



579 



175 



aac ctg ggt gac ate 

sn Leu Gly Asp lie 

\ 195 

ggt\tgc aac gac acg 

Gly Cys Asn Asp Thr 

\ 210 

gac actVcjaa ctg ggt 

Asp Thr Glu Leu Gly 
226 

\ 

ccg gac ccg 'tct ate 

Pro Asp Pro Ser lie 
240 



180 

cac 
His 



cgt 
Arg 



aaa 
Lys 



ctg 
Leu 



gtt tct 
Val Ser 



\ 
\ 

aac aaa cgt tac tsac 
Asn Lys Arg Tyr Ty- 
255 



tac gtt 
Tyr Val 



act gaa 
Thr Glu 
230 

aaa gac 
Lys Asp 
245 

ctg aac 
Leu Asn 



185 

gac aac ate ctg 
Asp Asn lie Leu 
200 

ggt ate cgt tac 
Gly lie Arg Tyr 
215 

ate gaa act ctg 
lie Glu Thr Leu 



ttc tgg ggt aac 
Phe Trp Gly Asn 
250 

ctg etc egg act 
Leu Leu Arg Thr 
265 



ttc 
Phe 



ttc 
Phe 



tac 
Tyr 
235 

tac 
Tyr 



gac 
Asp 



>> 



act 
Thr 



cag 
Gin 



gtt 
Val 



ttc 
Phe 



gtt 
Val 
335 

ate 
He 



ate 
He 



aac 
Asn 



ctg 
Leu 



tct 
Ser 
415 



cag 
Gin 



aaa 
Lys 



ate 
He 



gta 
Val 
320 

gaa 
Glu 



aac tct aac 
Asn Ser Asn 
275 

cct aat ate 
Pro Asn He 
290 

ate cgt aaa 
He Arg Lys 
305 

cgt aaa aac 
Arg Lys Asn 



tac cgt ctg 
Tyr Arg Leu 



190 

aaa ate gtt 
Lys He Val 
205 

aaa gtt ttc 
Lys Val Phe 
220 

tct gac gaa 
Ser Asp Glu 



ctg ctg tac 
Leu Leu Tyr 



aaa tct ate 
Lys Ser He 
270 

ggt gtt tat 
Gly Val Tyr 
285 

ggt gtt gaa 
Gly Val Glu 
300 

act gac aac 
Thr Asp Asn 



gac cgt gac 
Asp Arg Asp 



ccg gaa aaa 
Pro Glu Lys 
350 



ate aaa ctg ate 
He Lys Leu He 
355 

ate gtt atg gac 
He Val Met Asp 
370 

aac aac ggt ggt 
Asn Asn Gly Gly 
385 

gtt get tct tea 
Val Ala Ser Ser 
400 

aac ggt tgc ttc 
Asn Gly Cys Phe 



ctg ggt cag 
Leu Gly Gin 
365 

aac ttc cag 
sn Phe Gin 
3^80 



aac 
Asn 



tgg 
Trp 



tgg 
Trp 
420 



ate ggt 
He Gly 
390 

tac tac 
Tyr Tyr 
405 

tct ttc 
Ser Phe 



aac aac ate cgt 
Asn Asn He Arg 
410 

ate tct aaa gaa 
He Ser Lys Glu 
425 



cac 
His 



ggt tgg cag 
Gly Trp Gin 
430 



627 



675 



723 



771 



819 



1011 



1059 




1107 



1155 



1203 



1251 



gaa aac taagaattc 
Glu Asn 



1314 



<21\0> 34 
<213v> 432 
<212\ PRT 

<2 13 > Artificial Sequence 
<220> 

<223> Synthetic Construct 
<400> 34 



Met 


Ser 


Tyr \ 


tThr 


Asn 


Asp 


Lys 


He 


Leu 


He 


Leu 


Tyr 


Phe 


Asn 


Lys 


Leu 


1 








5 










10 










15 




Tyr 


Lys 


Lys 


Jiie 


Lys 


Asp 


Asn 


Ser 


He 
25 


Leu 


Asp 


Met 


Arg 


Tyr 


IjIU 


Asn 


Asn 


Lys 


Phe 


ire 


Asp 


lie 


Ser 


Gly Tyr Gly 


Ser 


Asn 


He 


Ser 


He 


Asn 






35 










40 










45 








Gly 


Asp 


Val 


Tyr \ 


i He 


Tyr 


Ser 


Thr Asn Arg Asn 


Gin 


Phe 


Lriy 


He 


Tyr 




50 










c c 
D D 










60 










Ser 


Ser 


Lys 


Pro 


ster 


GlU 


val 


Asn 


He 


Ala 


Gin 


Asn 


Asn 


Asp 


He 


He 
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